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Next Week’s Issue of the Scientific American 








The Inventors Number 


The Ten Greatest Inventions 


N order to show the inventive activity of the present generation, the 

Scientific American recently placed the following question before its 

readers, and offered prizes for the three best essays on the subject: 
WHAT ARE THE TEN GREATEST INVENTIONS 
OF OUR TIME, AND WHY? 

Three prizes were offered of $150.00, $100.00, and $50.00 respectively. 
In judging the greatness of an invention it was suggested that practical suc- 
cess and general usefulness to mankind be used as a test. It was also stipulated 
that the inventions must be patentable and must be limited to machines, 
devices and discoveries commercially introduced in the last twenty-five years. 

The contest closed on September Ist, and in next week’s issue of the 
Scientific American we shall publish the essay winning first prize and the 
names of the three successful contestants. 

The judges are HERBERT De B. Parsons and Gustav LINDENTHAL, 
both well known engineers of wide experience and broad view. 

When the essays were opened it was noted that the contestants expressed 
a wide diversity of opinion as to the best inventions of our age. To show 
this disparity, we published a list of forty subjects named in a dozen of these 
essays and asked our readers to select from this list those which they consid- 
ered the best ten. Although no prize was offered for this expression of 
opinion, we have received a large number of votes, showing the great inter- 
est of our readers in this question. The result of the vote will be published 
in next week’s issue of the Scientific American. 

In addition to the prize contest, the November Magazine Number will 
contain the usual variety of material and many articles of special interest to 


inventors. 
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Prevost rounding a pylon. 


The Race for the Gordon Bennett Cup 


John Jay Ide, Special Aeronautic Correspondent 
of the Scientific American 


i T is eight o'clock in the morning at the Gare de l'Est, 
Paris, on Monday, September 29th. An enormous 
erowd is rushing for the train to convey them to Rheims 
in time to assist at the race for the Gordon Bennett 
filled by 
without a 


Cup. The railway carriages are completely 
standees who endure the two hours journey 
murmur. At Rheims we make a dash for the train 
It pulls out after about a dozen 


leaving the rest of the 


marked “l’Aerodrome.” 
of us have clambered aboard, 
trainful on the platform. 

As we approach the flying ground we see young Crom- 
bez, the Belgian representative who had drawn the 
first departure, circling the course. He started at ten 
o'clock. Although his Deperdussin is equipped with a 
160 horse-power Gndme, he is not a likely 


winner as he plays very safe at the cor- 




















Prevost, the winner, in flight. 


welcome. A shout goes up for Bechereau, the brilliant 
and successful designer of the wonderful and justly 
celebrated Deperdussin monoplane. Meanwhile Gil- 
bert starts in a Deperdussin, but with a greater wing 
spread and another make of motor—Le Rhone. This 
engine has all valves mechanically operated and uses 
less gasoline than the Gnéme, though of the same horse- 
power (160). prestige of the pro- 
duction of the Brothers Seguin, Le Rhone is very 
Gilbert takes over three min- 


Owing to the greater 


seldom chosen by pilots. 
utes for his first round, so is seen to have no chance to 
wrest the cup from Prevost. The crowd adjourns to 
the restaurant, which does a roaring business serving 
a very poor lunch at ten frances a plate. 

On Gilbert completing the 200 kilometers Emile 
Védrines starts on the all but hopeless task of beating 
Prevost’s time. He is three seconds per lap slower 


than Prevost. If the Ponnier pilot had started first, 





ners. His time for the 200 kilometers 
(124 miles) is announced as 1 hour 9 min 
whereat the Frenchmen 


utes 52 seconds, 


feel perfectly safe. 

Early this morning, several hours before 
our arrival, Emile Védrines made a trial 
circuit with his 160 horse-power Ponnier. 
in 2 minutes 58 seconds, which is over 
eleven seconds better than Prevost’s time 
On hearing this the 

became desperate 


in the eliminatories. 
Deperdussin manager 
and sent to the factory for new wings for 
mount. wings, which 
would support the machine only in ideal 
weather, such as we are having to-day, 
are almost perfectly flat on the under- 
side and have a span of less than twenty 


Prevost’s These 
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The nose of Prevost’s machine. 


Gordon Bennett Cup, 1918 

200 kilometers (124 miles) 

Gndme 160 horse-power i” min 
Average 200.808 kilom 


1. Prevost (Deperdussin 
utes 45 3/5 seconds. 
eters (124.5 miles) per hour 

2. E. Védrines (‘onnier 
512/5 secouds. Average 
(122.4 miles) per hour 


speed 


Gnome 160 horse-power) 1 hour 
speed 197.5 kil 


3. Gilbert (Deperdussin—Le Rhéne 160 horse power 1 
hour 2 minutes 55 2/5 seconds Average speed 1H. 
kilometers (118.5 miles) per hour 

4. Crombez (Deperdussin—-Gndme 160 horse-power) 1 how 


9% minutes 52 seconds. Average speed 171.75 kilom 


eters (106.5 miles) per hour 


Enforcing the Migratory Bird Regulations 
peng the proclamation of the President of 
the United States establishing regulations for the 
protection of migratory birds, the Department of Agri 
eulture has set in motion machinery to make these regu 
lations effective in every State on No 

vember Ist, the date set for the op 

eration of the 
regulations put under Federal protection, 


proclamation These 
for the first time, a large number of mi 
gratory game and insectivorous birds and 
thus place Federal restrictions on the five 
million hunters of the United States. In 
enforcing these regulations Federal au 
thorities will co-operate with State game 
State authorities 
in carrying out the provisions of the law 


commissioners ard other 


and to prevent complications in the local 





| enforcement of the regulations 

Among the birds protected by the regu- 
lations are the brant, wild duck. goose, 
swan, cranes of various species, rail, sev 
eral kinds of shore birds, 
wild pigeon, bobolink, eatbird, chickadee, 
cuckoo, flicker, flycatcher 


pigeon, dove, 


grosbeak, hum 





feet. 

The alterations are completed none too 
soon for Prevost to start at 11:15. The 
powerful GnoOme springs into action at the 
very first swing of the tractor and Prevost dashes away 
toward the grandstands, not taking wing until he speeds 
up to eighty miles an hour. The flight as seen from 
the timing pylon is impressive in the extreme. He flies 
very low, about sixty feet above the ground, but before 
reaching the pylon he rises to 75 feet, banks steeply, 
and dives around the corner, fairly shaving the pylon. 
When the timer announces that Prevost has completed 
100 kilometers in 29 minutes 4€ seconds, giving a speed 
of just over 202 kilometers per hour, we get greatly 
excited and speculate as to whether the 200 kilometers 
will be accomplished within the hour. As the twen- 
tieth lap is completed our hopes are realized, as the 
time is 59 minutes and 453/5 seconds, that is at a 
speed of 200.803 kilometers per hour (124.5 miles per 
hour). 

On Prevost’s return to the hangars he is given a royal 


A new type of Morane-Saulnier driven by Garros. 


however, he would have held the world’s record if only 
for an hour, as he easily surpasses the times set up by 
Prevost on Saturday. With Védrines’ descent comes 
to a close the last free for all Gordon Bennett Cup we 
shall probably ever see. 
Below are tabulated the figures relating to the cup: 
New World’s 
Pilot Alone 


Speed Records. 


(Deperdussin—Gnéme 160 horse-power) 
Rheims, 29th September, 1913 


Prevost 
6.2 miles), minutes 56 3 
12.4 miles), 5 minutes 541 
18.6 miles), 8 minutes 521 
24.8 miles), 11 minutes 501/5 seconds. 
31 miles), 14 minutes 48 1/5 seconds 
62 miles}, 29 minutes 40 
9: miles), 44 minutes 38 seconds. 
124 miles), 59 minutes 45 3/5 seconds. 


seconds. 
seconds. 
seconds 


bo 


10 kilometers 
20 kilometers 
30 kilometers 
40 kilometers 
50 kilometers 
100 kilometers 
150 kilometers 
200 kilometers 


seconds 


Qe 


ming bird, kinglet, martin, meadow lark, 
night hawk, nuthatch, oriole, robin, shrike 
thrush, 


swallow, swift, 


poorwill, woodpecker, and wren. 


Curious Self-Starting Accidents.—Of late exar pls 
have been seen of a disconcerting class of automobil: 
accident which consists in the self-starting of the motor 
The most recent one of the kind occurred upon the route 
from Chemnitz to Buchholz, near Berlin. An autobus 
fell over an embankment and 27 persons were wounded. 
The motor had suddenly stopped when on the road, 
and the driver descended in order to start it up. Mean- 
while the motor started again and the autobus ran 
over the bank and fell for six feet. An accident of the 
same kind happened in Paris, where the autcmohile 
had been left for a short time with two children in it 
The motor started up and the automobile ran inte the 
Seine, where it was entirely submerged, vith resulting 
loss of life. 


warbler, whip 
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The purpose of this journal is to record accurately, 


simpiy, and interes stingly, the world’s progress in scten- 


tific knowledge and industrial achievement. 2 
The Peril of Fire at Sea 
HE two principal risks to which those who 
travel by sea are exposed are foundering and 
fire Eighteen months ago the loss of the 
Titanic” proved that, even in these days of highly 


developed ship construction, the first of these risks was 


ever present and might be attended with appaling con 


I 


sequences To-day the burning of the “Volturno” re 
minds us that fire—an ever-present menace in ocean 
travel—may occur at any moment, and may be attended 


with enormous loss of life 

rhe lesson of the “Titanic” disaster has been laid 
well to heart; and it is realized that, as far as is me 
chanicaliy possible, every ship should be made its own 
lifeboat and sheuld be built with such complete sub 


t its foundering at sea will be a very re 





division tl 
mote contingency. The lifeboat of the future must be 
a larger and more seaworthy craft, propelled by motors 


and pable of reaching the nearest rescuing steamship 





in Si 

But now comes the tragedy of the “Volturno” with 
its imperative demand that a searching investigation be 
made of the question of fire prevention and control on 
ships at sea At the time of the loss of the “Titanic,” 
the Screntirpic AMERICAN urged that in the investiga 
tion of the question of safety at sea, the subject of 
fire risk should be given full consideration. This win 


ter there will be held in London a great international 





gathering of experts to determine the best methods to 


prevent the repetition of such a disaster as happened 
to the ritani« and the burning of the “Volturno” 
emphasizes the necessity for giving the deliberations 
of that gathering the broadest possible scope by includ 
ing the subject of fire protection 


If carefully compiled governmental statistics of such 





fires, great and little, as occur on ships at sea were 
periodically published, the public would be amazed to 
learn how many and how serious the fires are. The 
fissenger steamship companies are well aware of the 
imminence and seriousness of this risk, and the speed 
with which such fires as do occur in the passenger 
necommodations of ocean liners are detected and put 
out, reflects great credit upon the watchfulness and 
efficiency of the officers and crews. It should never 
be forgotten that the long reach of passenger accommo- 
cations, piled up as they are, deck above deck, and 
filled with highly inflammable materials, calls for spe 
cial provision against spread of fire in the way of steel 
bulkheads, carried clear across the ship from side to 
side and extending to the topmost deck. These fire 
bulkheads should be provided with effective fire doors, 
wherever they are intersected by the alleyways, and 
fire drilis, with every member of the crew at his station, 
should be regularly carried out. Each fire compart 
ment as thus divided off should be provided with its 
own independent fire hose connections, and these should 
be numerous, well distributed and of large capacity. 

It is not the small fires in the passenger accommoda- 
tions, however, which grow to serious proportions; the 
fires that endanger the ship, such as this that broke out 


on the “Volturno,” originate below deck, and usually in 


the hold or in the coal bunkers Such fires as the 
recent outbreak on the “Imperator” are difficult to get 
at, and exceedingly difficult to put out \ coal bunker 
fire is proverbially stubborn and persistent, and an 


officer of the Navy has recently told us that in thi 


ervice, even the long-continued filling of an entirely 


closed bunker compartment with steam has more than 
onee failed to subdue a fire therein. A fire in the hold 
of the ship, particularly if it is filled, as in the case of 
the “Volturno,” with highly combustible material, pre- 
sents an even more puzzling problem; for it is more 
difficult to exclude the air from a hold than from a 
coal bunker 

Why is it that the automatic sprinkler, which has 
proved so highly efficient ashore, has not been applied 
to the protection of ships? Structurally considered, the 
problem should not be a difficult one, since the system 
might be placed inconspicuously in the cabins, alley 
ways, and saloons, and the piping, fuses, etc., being 
overhead, would not interfere with the loading and un- 
loading of the various holds. An abundance of water 
supply under high pressure is always available aboard 
a steamship, and the piping could be made of such 
generous capacity, that the putting out of an incipient 
blaze, even in a hold stored with inflammable material, 
may be rendered a practical certainty 

Two conspicuous lessons are that wireless has again 
established its priceless value as a means of saving 
life at sea, and that the present lifeboat must be aban 
doned and a new type of large, seaworthy, power-pro- 
pelled boat must be substituted in its place, and pro 
vided with launching mechanism powerful enough and 
of sufficiently wide reach to place these larger lifeboats 
in the sea, well away from the ship, and clear of any 
risk of being wrecked by collision with the same. The 
‘Grosser Kurfuerst” seems to have used a power boat 
which did noble service in a sea in which oar-propelled 


lifeboats were comparatively powerless 


To Beautify the Panama Canal 
HE National Commission of Fine Arts, through 
its chairman, Daniel C. French, has placed before 
the Government its views on the question of 
beautifying the Panama Canal. Congress in August, 
1912, authorized the Commission to report its recom 
mendations regarding the artistic character of the struc 
tures of the canal, ete., and into this question the 
Commission has entered very thoroughly and with con- 
clusions which reveal a correct judgment of the situa- 
tion 
“The canal,” says Mr. French, “like the Pyramids, or 
some imposing object in natural scenery, is impressive 
from its scale and simplicity and directness. One feels 
that anything done merely for the purpose of beautify 
ing it would not only fail to accomplish that purpose, 
but would be an impertinence.” 
1 mind the character of the Commission, it 


fearing i 
may be said that the above conclusion was inevitable, 
for it is certain that even the casual visitor to the 
canal, if he be possessed of any artistic sense, or sense 
of the fitness of things, must realize that the adorn- 
ment of the canal on any extensive seale is an utter 
impossibility. The shoreward view as one enters from 
the Atlantic is flat and uninteresting, and presents no 
natural feature which invites the erection of any ade- 
quate monumental structure. The fine two-mile break 
water extending from Toro Point terminates in a light- 
house for which the Commission has made some alter- 
native plans that have been adopted. It is proposed 
that if suitable foundations can be developed, a monu- 
mental lighthouse should be built where the dredged 
channel through the bay commences, or else that a 
lighthouse be located near the position marked by 
beacon lights 1 and 2. If this is impracticable, it is 
recommended that a lighthouse or some form of monu- 
ment be constructed on the first high solid ground en- 
countered in entering the canal from the Atlantic, say 
at the Mindi Hills where the Gatun locks first attract 
attention. Unless this structure be built on a seale 
commensurate with the magnitude of the canal, we 
think it had better be omitted altogether. 

Although the Commission felt that it was desirable 
to mark the entrance to the canal from the Pacific in 
a manner similar to that proposed for the Atlantic end, 
it was found that the conditions were not favorable to 
such a structure, and it considers that nature has pro- 
vided in the shore line itself, with its rugged range of 
mountains, and in the interesting islands guarding the 
entrance, an approach which is sufficiently imposing 
in itself 

The most practical suggestion, one which we believe 
will meet with general approval, is that for the con- 
struction of a vast memorial tablet in the Culebra cut. 
It is proposed to form an impressive inscription upon 
a great monumental surface at some point of promi 
nence, and preferably on the east wall of the cut at 
the point of the deepest cut—492 feet—where the canal 
passes through the Continental Divide. The Commis- 
sion suggests that the tablet should be approximately 
100 feet in height, and somewhat more in width; that 
it should be severely simple in design, and that the 
lettering should be done in Roman V-shaped letters, 
large enough to be easily read by normal eyes from 
the opposite side of the canal. It is proposed that the 


material shall be conerete and applied as a massive 
facing to the trap rock of the cliff. 


Now here is a suggestion which seems to us to be 
altogether appropriate; and we trust that when the 
subject matter of the inscription comes to be decided 
upon, care will be taken to make record of the facet 
that the successful carrying through of the great cut 
was due to five years of continuous supervision by that 
capable and faithful officer, Col. D. D. Gaillard, whose 
health was disastrously wrecked on the eve of the 
completion of the work. 


What Have the Russians Discovered in the 
Arctic ? 
PRESS dispatch from St. Michael, Alaska, dated 
October 11th, announced the arrival at that 
port of the Russian government vessels ‘Tai- 
myr”’ and “Waigatch,” just back from a summer cruise 
in the Arctic, in the course of which had been discovy- 
ered a hitherto unknown land, vaguely described as 
“extending beyond latitude 81 north and longitude 102 
west,” and said to be “as large as Greenland.” This 
information was somewhat modified in subsequent dis- 
patches. The newspaper accounts of the discovery, 
however, up to this writing, have persistently distorted 
its true character and importance, and it, therefore, 
seems desirable to attempt a reconstruction of the 
story in the light of known facts. 

The vessels in question, which are ice-breakers, were 
first assigned to Arctic work in the summer of 1911, 
when they were sent by the Russian government to 
escort the expedition of Admiral Trajan, on the “Koly- 
ma,” to the Arctic coast of Siberia via Bering Strait, 
but were turned back by impassable ice, the “Kolyma” 
proceeding without them. The following summer they 
made another attempt, entered the Arctic Ocean, carried 
out important explorations and surveys as far west as 
the mouth of the Lena, and made an unsuccessful effort 
to pass the Taimyr Peninsula, in order to complete the 
Northeast Passage to Europe. Early last July they 
sailed from Vladivostok on the voyage which they 
have just completed. The last expedition was com- 
manded by Major General Sergejev, but he was forced 
by illness to leave the party in Bering Sea, and re- 
turned south on a Russian cruiser, leaving the com- 
mand to Lieut. Wilkitzky. When last previously heard 
from the ice-breakers were off the northern Siberian 
coast and were understood to be making another at- 
tempt to pass the Taimyr Peninsula. It was not antici- 
pated that they would try to reach the high latitudes 
which they appear to have attained. 

According to later and more circumstantial reports, 
the explorers were endeavoring to reach the mouth of 
the Yenisei, but on account of ice along the coast, 
turned north, and thus stumbled upon the new land, 
which they encountered about 60 miles north of Cape 
Chelyuskin. They cruised northwesterly along the mar- 
gin of the land to latitude 81, longitude 96, where a 
solid pack prevented further progress, though the land 
could still be seen extending to the northwest. In the 
opposite direction the coast-line was followed to longi 
tude 104, latitude 79, where it turns to the northeast. 
The land is mountainous, and gives evidence of recent 
voleanic activity. The explorers landed, raised the 
Russian flag, and took possession in the name of the 
Czar, naming the land “Nicholas II. Land.” In all, 
about 200 miles of coast-line appears to have been 
actually seen by the explorers—a very far cry indeed 
from the “Arctic continent” or “land as large as 
Greenland,” of which the newspapers have been tel- 
ing us. 

Reference to any one of the numerous maps of the 
Arctic regions on which is shown the route over which 
Nansen drifted in the “Fram,” in 1893-96, will furnish 
convincing evidence that the newly discovered land 
must be of very small extent as compared with a conti- 
nent. When the first report of the discovery was re 
ceived it seemed possible that the longitude had been 
incorrectly reported, or that the explorers had reckoned 
their longitude from Pulkova instead of Greenwich. 
In either case the new coast might have been the border 
of a land mass of great extent, occupying the site of 
the hypothetical continent or archipelago required, ac- 
cording to Dr. R. A. Harris, to explain the Arctic 
tides, i. e., the terra incognita which the Crocker Land 
expedition is now seeking to attain from the south- 
east and the Canadian Arctic expedition from the 
south. This supposition was, however, dispelled by 
the definite statement, in a later report, that the new 
land begins 60 miles north of Cape Chelyuskin. It 
must therefore lie between the route of the “Fram” and 
the Siberian coast. Moreover, as Nansen obtained 
soundings of from 10,000 to 11,000 feet only two or 
three degrees north of the Russian discoveries, and 
found no evidence of land in that vicinity, Nicholas II. 
Land can hardly extend very far north of where it 
was actually seen by its discoverers, and can have no 
physical connection with the extensive lands which 
many geographers believe to exist north of Alaska rnd 
easternmost Siberia. The prospective laurels of Stef- 
finson, or MacMillan, or Amundsen—as the case may 


be—are still safe. 
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Engineering 

British Dreadnought Strergth.—According to the 
Naval and Military Record, by March 31st of next 
vear Great Britain will have in commission 32 dread- 
noughts and Germany will have 15. The Record notes 
the fact that for a short time at least, Great Britain 
will have reached its desired standard of two ships to 
one in battleships of the dreadnought type. 

The Jura Tunnel Completed.—The boring of the 
Mont d’Or tunnel between France and Switzerland, 
which was commenced about three years ago, was 
completed on October 10th, when the two gangs which 
had been working from the Swiss and the French sides 
met. The tunnel which is 3 3-4 miles in length pierces 
the Jura mountains from Fresne to Vallorbe, saving 
thereby a seven-mile detour by Pontarlier. The line 
will be open for traffic early in 1914. 

New Material for Automobile Roads.—Experimental 
tests giving satisfactory results have been made in France 
road-surfacing material, which has been 
devised specially for automobile traffic. It consists of a 
mixture of what is called ‘‘iron straw,’ which consists 
of fine filaments of iron in a wiry or fibrous mass mixed 

It is stated that the iron is not 
it is made by machines designed 


with a new 


with cement and sand. 
a waste product, but 
for the purpose. 

A Boy-Scout Cantilever Bridge.—An effective canti- 
lever bridge built by boy-scouts is illustrated in Engineer- 
ing News. The bridge was built after a sketch made 
by Prof. D. B. Steinman of the University of Idaho. 
A 24-foot suspended span consisting of two 6-inch logs 
passes into grooves beveled at the ends of the 8-inch 
logs forming the cantilever arms, the latter being buried 
under a rock fill, in inelined holes dug in the banks of 
the river. The roadway consists of cross logs held in 
place by longitudinal stringers. 

Cost of the Panama Canal.—Up to date the Panama 
Canal has cost $314,370,978. The total cost when com- 
pleted will be within the original estimate of $375,000,000. 
Engineering has cost $185,316,095, and of this nearly 
$84,000,000 has been spent on the Culebra cut. Sanita- 
tion—a fundamental necessity if the canal was ever to 
be built—has cost $16,250,164. The sale of old material, 
the work done for outside companies, and water rentals 
from Panama have yielded the United States about 
$10,000,000. 


A Difficult Bridge Problem.—The city of Calgary, 
Alberta, has recently solved a problem of bridge con- 
struction in a novel manner. The town lies on each 
side of the Bow River, that portion on the north bank 
being built on the high bluffs which border the river. 
To bridge the river on an incline to the top of the bluff 
would have been to neglect the portion of the city 
lying at the foot of the bluff. To make a deep cutting 
would have spoiled much of the property. The problem 
was solved by constructing a level bridge across the river, 
and then gaining the heights above by an inclined tunnel 
bored through the cliffs. 

British Fire-Director Gunnery Record.—The British 
battleship “Centurion” has made a fine record in its gun- 
layers’ test, which may be compared with that of the 
“Arkansas” recently published in this journal. The firing 
was done under the Perey Scott fire-director system. 
A pair of 13.5-inch guns in one of the amidship turrets 
fired eight rounds and scored eight hits in 2 minutes 
35 2-5 seconds at a range of 7,000 yards. From another 
turret a gun crew of royal marines made six hits out of 
eight rounds. In each case the target was 14 feet square. 
If the report is correct, this is a very small target for 
such a . ange. 

The Straits of Panama.—The chief engineer of the 
Panama Canal Company when the work was in French 
hands, Philippe Bunau-Varilla, in a dispatch from 
Colon, states that the completion of the lock canal will 
mark the beginning of its transformation into a free 
strait at sea level. Varilla has always favored the con- 
struction of a sea-level canal by the hydraulic method. 
He proposed commencing at a summit level fed with 
water from the Chagres, and using hydraulic dredges, 
successive longer reaches enclosed by end dykes being 
filled with water as the depth of the cut increased. 
The scheme was not considered to be practicable by the 
Isthmian Canal Commission. 


The Canal, the Merchant Marine and the Navy.— 
Writing in the Navy, Winthrop L. Marvin points out 
that the American-Hawaiian Line has built and is 
building eight new vessels of six and seven thousand 
tons for service through the Panama Canal, which will 
bring the number of ships to be operated under this 
flag to 26, with a carrying capacity of 225,000 to 250,000 
tons of coal. These ships would be available to serve 
as colliers for our navy in case of war. Other coastwise 
owners are enlarging their fleets, and the activity has 
extended to the Great Lakes shipyards; the whole out- 
come of which, as affecting the navy, will be that not 
only will a fine fleet of colliers be available, but the 
enlarged fleet will provide a body of men trained to the 
sea and suitable for enlistment. 


. Siberia. 


Science 


Professor Friedrich Pockels, the well-known German 
physicist and editor of the Beiblatter zu den Annalen 
der Physik, died August 29th at the age of 58. 

The Next Eugenics Congress.—It has been decided 
that the next international Engenics Congress will be 
held in New York in 1915, on or about September 20th. 


The Northeast Passage.—The Russian ice-breakers 
“Taimyr” and ‘“Waigatch’” left Vladivostok early in 
July on a voyage via Bering Strait to the Arctic coast of 
It is proposed to renew the attempt made by 
the same vessels last year to round the Taimyr peninsula 
and pass through the Sea of Kara to Europe. 

Gasometers as Aerial Signposts.—In accordance with 
a resolution adopted by a gas congress recently held at 
Toulouse, a number of gas companies in France have 
agreed to paint direction and geographical signs on the 
roofs of their gasometers for the guidance of aeronauts. 
A numerical system of signs elaborated by the National 
Aerial League will be adopted. 


Water Power Development in Iceland.—A consular 
report states that an English company has just purchased 
Dettifalls, the largest waterfall in Iceland, situated 
about 35 miles from the seacoast, on the River Tokulsa. 
The company proposes to erect large works for produc- 
ing fertilizer from atmospherie nitrogen and to build a 
railway from the coast to the falls. 


Cloth from Seaweed.—The much talked of English 
project of utilizing the fiber of a seaweed, Posidonia 
australis, as an admixture with wool in blankets, various 
kinds of cloth, and for the warp of carpets, appears to 
have come to grief. An order in Chancery was recently 
made for the compulsory winding up of the company 
engaged in exploiting this scheme. The embarrassment 
of the company is, however, reported to have been due 
to causes not militating against the feasibility of the 
process in question. 


Use of the Camera for Judging Races.—An auto- 
matic photographic apparatus for judging races has 
proved successful in France and will be used at the 
next Paris international race meeting. A camera is 
placed in line with the winning post, and the winning 
horse, by breaking a thread, releases the electrically 
controlled shutter and a photograph of the finish is taken. 
A similar device was used at the last Olympic Games at 
Stockholm, but there the photographs were chiefly 
used as additional evidence in case of a disagreement 
between the judges. 


Vacant Lot Gardens in our large cities represent a 
form of practical philanthropy that is attracting favor- 
able attention throughout the country. In Phila- 
delphia, according to the last annual report of the Phila- 
delphia Vacant Lots Cultivation Association, the land 
is lent free of charge by the owners. The association 
spends about $5 a garden for plowing, fertilizer, seed, ete. 
Each garden is assigned to a family, which pays $1 the 
first season, $2 the second, and so on, until the fifth 
season, when about the full cost is collected. In 1912 
442 families were assigned gardens, averaging about 
one sixth of an acre. The families spread the fertilizer, 
and plant, cultivate and harvest the crops, supplying 
their own tables and selling any surplus. 


Interesting Work for Telescopists.—The American 
Association of Variable Star Observers has just completed 
its second year’s work with a total of 12,900 observations 
to its credit as compared with 6,180 observations con- 
tributed last year. The association has a membership 
of twenty observers, and is under the direction of 
Prof. E. C. Pickering, Director of the Harvard College 
Observatory. The value of co-operative observing in 
this line of telescopic work has been fully demonstrated, 
and it is hoped that more telescopists will join the ranks 
of the association. Here is a splendid opportunity for 
anyone with a telescope of three-inch aperture or larger 
to engage in an interesting and.practical line of scientific 
research. Those interested are requested to address 
William Tyler Olcott, Corresponding Secretary, Nor- 
wich, Conn. 


How the Government Tests Paper.—In the Scientiric 
American for October 4th, there appeared an article 
entitled ‘‘How the Government Tests Paper.’”’ Under 
the heading “‘ Analyzing Loaded Papers’’ there appeared 
the following statement: ‘‘The amount of ash thus 
obtained is really less than the actual amount of load- 
ing or filler, which may contain water or other volatile 
agents that. pass off in the burning.” This statement 
requires explanation, as it takes no account of the 
natural ash of the fibers used or the ash from other raw 
materials. Except in the case of calcium sulphate 
fillers, the amount of water or volatile matter would not 
exceed five or ten per cent of the weight of the filler 
present. As the natural ash may be as high as 1.5 per 
cent of the weight of the paper, and in a sized paper is 
seldom, if ever, less than 0.4 per cent, it is apparent that 
the statement given would create a false impression of 
unloaded or slightly loaded papers, where the ash is in 
excess of the amount of filler in the paper. 


Automobile 


A Sectional Rim Spring Wheel.—August Gerleit of 
New York city has patented, No. 1,066,267, a vehicle wheel 
which has spring spokes and a rim composed of separate 
sections. The outer ends of the spokes are secured to 
the adjacent ends of their respective rim sections. The 
connection between the spokes and the rim is a sliding 
one. 


A Mowing Attachment for Motor Vehicles.—In patent 
No. 1,069,705 Otto Kluge of Golconda, Ill., combines 
with an automobile flywheel a mowing device driven by 
a shaft operated from the flywheel of the automoitile 
motor, suitable controlling and supporting means being 
arranged in connection with the other parts of the 
apparatus. 


Two Patents for Eye Protectors.—Gilbert D. George 
of St. Paul, Minn., has secured two patents Nos. 1,070,334 
and 1,070,335, for eye protectors, in both of which two 
flexible transparent shields are arranged to overlap 
and are pivoted together, and in one patent the shields 
are concavo-convex so they may nest together when 
folded. When the shields are opened out they present 
the appearance of spectacles and are similarly used. 


Special Roads for Automobiles.—The increasing use 
of automobiles in Europe is leading to the construction 
of special routes reserved exclusively for this class of 
traffic. One of the first of these to be built in Germany 
of extensive length is to run between Diisseldorf and 
Dortmund, and it will have about 80 feet width through- 
out the whole length, according to the present project. 
As to the part of the route which traverses Westphalia, 
the several municipalities are now discussing the plans. 


Combination Lock for Sparking Circuit of Automobile. 
—Recent publications mention a combination lock for 
use in the sparking circuit of an automobile in which 
a pushpin combination lock is utilized in completing the 
circuit. In 1904 Fay Leone Faurote of Ann Arbor, Mich., 
took out a patent, No. 759,600, for an apparatus, the 
object of which was to provide a switch in the electric 
cireuit of an automobile which circuit could be completed 
only by a predetermined definite arrangement of parts 
not apparent to the observer. The parts to be sc arranged 
were the elements of a combination lock. Somewhat 
similar devices have been provided in the patented arts 
in which combination locks have been arranged in con- 
nection with the electrie circuit and some of the valves, 
in some instances the fuel valve of an automobile, in 
such manner as simultaneously to control both the 
circuit and the valve. 


United States Leads in Motor Vehicles.—At the 
recent International Road Congress held in London, a 
complete census of the world’s motor vehicles 
compiled for the first time. As the United States leads 
in the production of automobiles, so she also leads in 
their operation. It was learned that this country pos- 
sesses more than half of all the motor vehicles in the 
world, the number, including motor cycles, being 628,185 
as compared with England’s 125,728. The 
of a total of 1,161,911 is distributed throughout the other 
countries of the world. France ranked third with 
89,185, and Germany fourth with 70,006. The total 
number of motor trucks, included in the above figures, 
is given as 69,556. Usually the number of automobiles 
in any country greatly exceeds the number of trucks, 
although Germany is reported as having 49,126 trucks 
and only 15,618 pleasure cars. It should be noted, 
however, that these figures are based on reports daied 
June Ist, 1912, and probably fall far short of the actual 
number of vehicles in use to-day. It is estimated that 
there were no less than 300,000 motor vehicles manu- 
factured and put into service during the past year. 


was 


balance 


A Fluid Steel Ring Shock Absorber. 
that upward of $20,000,000 a year is being spent by 
motor truck users in this country for repairs and re- 
placements, caused chiefly by road shocks. 
manent suecess of the whole motor industry depends, 
in no small measure, upon overcoming thi: greatest 
enemy to its progress and profit. In a former issue we 
gave a sketch of a device called the shock shifter hub, 
which is reported by the London General Omnibus 
Company to give every satisfaction for the purpose. 
We have had a number of requests {or further informa- 
tion as to its construction. It may be stated that 1! 
part of the axle within the wheel is surreunded by layers 
of steel balls of about 4 inch in diameter, left free to 
move in any direction. Owing to their fine points vi 
contact these balls act as a ‘fluid steel ring’’ around 
the axle and thus effectually divert from it and convert 
both lateral and vertical shocks into rotary 
as the wheel revolves. The superimposed pressure of 
the vehicle through the axle exerted on the balls causes 
a centrifugal action which the road shock merely ae- 
centuates in the chamber containing the balls. Thus 
the axle is entirely protected from shock, while in the 
ordinary rigid wheel it becomes che medium of com- 
municating destructive vibratio.’ to every fiber of the 
vehicle. 


It is estimated 
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Typists Than Women? 


Interesting Scientific Tests Made by J. M. 
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Fig. 1.—Measuring the muscular sensibility with the myo-esthesimeter. 


in the 


liow can these aptitudes 





phrases, the attention and some higher intellectual 


faculties, including imagination, abstraction, judgment 
and reasoning 

I will now describe briefly the construction and oper 
of the instruments mentioned above. 
The haphi-esthesimatric compass of Weber, improved 
(Fig. 3) 


Toulouse and Piéron consists essentially of 


The 
distance between the points of the needles is varied and 


two fine needles attached to an oscillating lever. 
measured by 
a knob. The operator, holding the compass by its stem, 
applies it to the closed hand of the blindfolded subject 
He then 


notes the minimum distance to which the needles must 


means of a graduated slide provided with 


so that the two needles exert equal pressures. 


be separated in order 














to give the impression 
of 
tacts. 


two distirpet con 

In testing the mem 
ory for letters and 
phrases, attention and 
certain associative in 
tellectual processes, M 
Lahy employs an elec 
tromagnetic apparatus 
which can be operated 


at the desired instant 


by pressing a button 
(see cover). In _ this 
way appropriate test 





al 





to give impression of two distinct contacts. 


Fig. 3.—Measuring the tactile sense with the Weber compass. 
ator holding the instrument by its stem and applying it to a closed hand 


objects are suddenly 
uncovered by the with 
drawal of a 
moved by the electro 


magnet or an opposing 


The oper- 
screen, 








Figs. 4 and 5,—The d’Arsonval chronoscope and the method of its employment in 














spring. 
watch 


The examiner, 
in 


hand, meas 
ures the _ subject's 
quickness of thought 


by the number of ver 
bal made 
in a given time, which 


associations 


should be long enough 
to make small experi 


mental errors negli 
gible. 

The acuteness of 
muscular sensibility is 


determined by the 


minimum perceptible 
difference in weight 
between two little 


metal buckets of equal 
which 
pended alternately 
from the tip of the 
subject’s finger. One 
bucket of 
weight and serves as a 
standard of compari- 
while the weight 
of the other bucket 
progressively increased 
by the addition of 
metal disks. The myo 
esthesimeter of Tou- 
louse and Vaschide 


size are sus- 


1s 


constant 


son 


IS 








measuring the auditory reaction-time. 


(Fig. 1) 
four pairs of buckets, 
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(Concluded on page 326.) 
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Turbine Reduction Gear in Relation to Battleship Fighting Power 


How Light Reduction Gear Turbines Would Add Two Fourteen-inch Guns to the 


ROADLY stated, the guiding principle in the design 
B., a battleship is to obtain the maximum amount 
of fighting given displacement. Dis- 
placement, that is to say, the total weight of the ship 
and her equipment when she is afloat, is the capital 
draw upon in 
Thus, in the case let us say of 
of 27,500 


power upon a 


which the architect has to getting out 


the plans for his ship. 


the “Nevada,” a ship 


necessary for the turbine blades, if they are to utilize 
the energy of the steam efficiently, and hence if the 
of rotation is limited, the desired peripheral 
speed can be secured only by an increase in the diam- 
eter of the rotor. This brings with it the disadvantage 
that the turbines become objectionably large, and heavy 
to handle during inspection and repairs. Furthermore, 


speed 


**Nevada’”’ 


number one, for which an efficiency of 90 to 95 per cent 


is claimed, has been installed on the United States 
collier “Jupiter.” Type number two, which has shown 
an efficiency of 90 per cent in a brake test of 16,000 
horse-power, is being installed on a large scale in a 


German merchant ship. Type number three, of which 
the Westinghouse-MacAlpine reduction gear is the best 


known type, has been placed in 





displacement, so much of 
this devoted to 
the hull, so the 
power, so much to the armament, 


tons 
displacement is 


much to motive 


so much to the armor and so 
much to the stores and miscel- 
laneous equipment. As the re- 
sult of the apportionment of 


different re 
quirements, we have in the “Ne- 


weighis to these 





yada” a ship 575 feet long, 95% 
broad, protected by 6 to 18- 
inch armor, with a sea speed of 
20.5 knots, and carrying a bat- 
tery of ten 14-inch guns. This 


represents an allotment of 


weight to the various elements 
of the ship which results in what 
effec- 


displace- 


we believe to be the most 
battleship of her 
ment in the world to-day. 

other architect, 
had 


tive 


naval 
that he 


Some 


however, realizing 








the collier “Neptune,” of 19,360 
and 14 
speed, in which it has shown the 


tons displacement knots 
same mechanical efficiency of 0S 
per cent as was revealed by the 
preliminary shop tests 
of turbine fame, has 
smaller installations on this prin 


Parsons, 
made some 
ciple, in high-speed 
boats, which appear to be giving 
satisfaction. At the 


there are in 


pussenget 
good pres 
ent time, moreover, 
land service 22 sets of Westing 
house gearing with an aggregate 
horse-power of about 29,500, and 
we present an illustration of one 
of two sets of 6,000 


horse-powei 


which are now in service at the 
station of the Cleveland 
Fifty 


of gears, having an 


iliumin 


ating Company. four addi 


tional sets 
aggregate horse-power of 


O7.000 


horse-power, are under consiru 








the great displacement of 27,500 tion. 
tons at his disposal, might have The distinctive feature of the 
decided that such a ship should Westinghouse gear which, as can 
carry a heavier battery and he be seen from the illustrations, is 
might have designed one of the of the double helicoidai type, is 
same size, mounting twelve in that the pinion shaft and bear 
place of ten 14-inch guns. But The spurwheels of a Westinghouse helicoidal reduction gear for transmitting 6,000 ings are supported hydraulically 
in doing so he would have been horse-power at the station of the Cleveland Electric Illuminating Company. Efii- in such a manner that there is 
obliged to sacrifice some other ciency in shop test over 98 per cent. an automatic equalization and 
valuable feature in her design. distribution of the tooth pres 
He would have found it necessary, let us say, to re the large casings necessary in turbines of great power, sure. This effect is secured by locating an hydraulik 
duce the thickness of the armor to that of a battle are liable to expand unevenly when the steam is first cylinder and piston under each of the three pinion 
cruiser, or it would have been necessary to reduce the admitted. This is liable to bring them in contact with shaft bearings, which are held in a common frame 
amount of coal carried and give to the ship a less gen the blades, whose clearances are necessarily very small, The lubricating oil enters the bearing at the region of 
erous amount of ammunition and stores; in short, he strip them from the rotor and necessitate the return of low pressure and is carried around to the region of 
would have been obliged in some one, or in several the crippled ship to the navy yard. high pressure, where a portion of it is discharged 


features which make the 


such a fine all-round fighting unit. 


Ways, to sacrifice certain 
“Nevada” 

One of the largest drafts made upon the displace 
capital of a warship is that for the 


and for many years it has been 


ment boilers, en- 


gines and fuel supply; 
realized that, if some change of motive power, 
existing methods, 


radical change in 


r some 
could be made involving a reduction in weights, 
it might be possible, on the same displacement, 
to produce a ship of greatly increased fighting 
When the 
pearance as a practicable drive, it was predicted 
that its high and 
would render this possible; but 


power. steam turbine made its ap- 


decreased weight 
that these ex 
realized is shown by 


efficiency 
pectations have not been 
the fact that the “Oklahoma,” sister ship to the 
“Nevada,” and of and 
armor protection, is being equipped with triple- 
It was hoped 
Diesel 
reduction in 


the same displacement 


expansion, reciprocating engines. 
that the of the 
would make desired 


engine 
the 
weight; but at the present writing it is agreed 


heavy-oil type 


possible 


among the most experienced builders of oil en 
gines, that there is little hope of this type of 





drive being installed in battleships for many 
years to come. During the past few years 
however, there has been brought to perfection 
an adjunct of the steam turbine which prom 
ises to enable that most efficient engine to 
demonstrate its full economy, both in weight 


8 


During the past few years, a large amount of costly 
experimental work done in the endeavor to 
introduce between engine and propeller some form of 
reduction gear, by which the high speed of the turbine 
shaft could be reduced to the relatively low speed of 


has been 


through an opening leading to the hydraulic cylinder 
Under this arrangement, the frame in which the pinion 
shaft is carried floats upon the oil contained in 
hydraulic cylinder, and, since the pressure in 


the 
these is 
permitted to equalize, there is a resulting aufomati 

alignment of the pinion teeth with those of the 
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main gear, and there is consequently a uniform 
distribution of tooth pressure. The 


and entire absence of noise suggests that a cus! 


smoothness 


amount of 


ioning effect is obtained by a small 
entrained air which amplifies the effect of the 
floating bearing. 

Tests which were made at the 
shops with a turbine of a capacity of 1,48) kilo 
watts, at 3,600 minute, brought 


out the very important fact for marine purposes 


Westinghouse 


revolutions per 


and particularly for naval purposes, that th: 
efficiency remains practically constant ever a 
very wide range of power, and with bo appat 
ent diminution at the highest power attained, 
and this in spite of the fact that the turbine 


was being operated at double its rated capacity 
In fact, the 
the flow of steam was increased 


tabulated results showed that, as 


the water rate 


was reduced. This reduction, moreover, was 
particularly noticeable at the lower powers 
where, at about one tenth power, a ving of 
17% per cent was effected merely by doubling 
the steam flow through the turbin without 
changing the revolution—a resuit whose bear 








and in fuel consumption, as a drive for vessels 
of the and We refer 
to the reduction makes it 


marine. 
device which 


navy merchant 
gear, a 
possible to combine the most economical type of 
turbine with the most economical type of pro- 
The difficulty with the marine 
fundamental It lies in the impossi- 
of reconciling the high speed of rotation neces- 
to secure high efficiency in the turbine with the 
speed of rotation which is necessary to secure 
high efficiency in the propeller. If the turbine is run 
it its maximum efficiency speed, there is a great loss 
of efficiency in the propeller; if the propeller is run 
at its own maximum efficiency speed, there is a con- 
sumption of steam in the turbine out of all proportion 
to the power delivered. 4 A high peripheral velocity is 


peller in any given ship. 
turbine is a 


bility 


one. 


sary 


LOW 


Diagram showing saving of space by 
tion gear with high-speed turbines 
a 30,000-ton battleship. 


Saving of weight is 400 tons. 

the propeller shaft, without any serious loss of effi- 
ciency. These efforts have resulted in the production 
of three types: I, the electrical, in which a high speed 
turbine is direct connected to a generator, current from 
which drives a motor direct connected to the propeller ; 
II, the hydraulic type, which introduces between the 
power and the propeller shaft a reduction gear, which 
may be broadly defined as a combination of a centri- 
fugal pump and a water wheel; ITI, a straight mechani- 
cal gear, consisting of a pinion on the power shaft gear- 
ing with a spur wheel on the propeller shaft. Type 


using mechanical reduc- 
in the engine room of 


ing upon the question of cruising speeds for 


naval vessels is apparent. 


Important as are the gains in efficiency, they 
are, if possible, overshadowed, particularly for 
naval installation, by the great saving whic! 

may be secured in weight and space, the effect of which 


in increasing the fighting power of a battleship without 


increasing its displacement is referred to later in this 
article. 

The principal mechanica! and operating ad tages 
of this drive which have recommended it so strongly 
to naval engineers are: One, that high steam pres 


sures may be used with superheat and that the turbine 


may be started quickly from the cold condition without 
oping Two. 


danger of casing distortion and blade str 


i to be mack 


the smaller size permits the turbine « 
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COMPARISON © BATTLESHIP MACHINERY WITH AND WITHOUT REDUCTION GEAR, 


81S 

Shaft H. P r 21 knots speed 

RK. 1 M. Prop rs for 21 knots speed 

Nu i pin 

N } lers 

Wei f ‘Tur es and Gears 

We f Turbine Rotor largest 

Numb * Turbine blades (about 

Number of Feet Turbine blades (about 

Weight of Largest Turbine complet 

Floor ee OF ipied 

We " piece of turbine 

Stea 0 ytion per S. H P. full speed turbines only 

Total steam, all purposes, full speed 

in two parts, with the elimination of circumferential 

joints and reduced cost of manufacture Three, the 

shorter and lighter rotor makes possible the use of a 

stiffer shaft and the practical elimination of vibration 

with its consequent blade trouble. Four, the upper half 

of the easing may be hinged and the turbine readily 

opened f inspection. Five, the very great reduction 

i he number of blades greatly lessens the danger of 

blade stripping Six, the smaller size of the turbine 

makes it possible to place the condenser directly be 

neath it—-thereby securing a minimum loss of pressure 

ind e limit it the large and cumbersome exhaust pipe 
md use =the shel of the condenser as a foundation 

for tive turteite 

What Reduction Gear Would do for the “Nevada.” 
Hy way of illustrating the advantages in the way of 

pace aud weight saving and the more convenient size 

of tl parts to be handled in repairs and overhauling, 

we present the accompanying tabular comparison and 

some diagrams showing eight small turbines geared in 

pairs to each of the four propeller shafts. ‘The com 

parison speaks for itself; but we cannot refrain from 

drawing attention to the reduction of 50 per cent in 


the weight of turbine, to the fact that the weight of 
the largest rotor is reduced from 30 tons to 1.5 tons, 
that of the largest turbine complete from 120 to 11.1 
tons, and that of the largest piece of turbine from 
BO to 4 tons Furthermore, it should be noted that 
he reduction of 13 per cent in the total steam used will 
mean a further reduction in the weight of the boiler 
plant and in the weight of coal carried for the same 
cruising radius 
4 Twelve-gun “Nevada.” 

Now the reduction in the boiler plant and accessories 
due to the 13 per cent saving in steam used, would at 
a very conservative estimate secure an additional sav 


ing of 0 tons of weight, which, added to the saving 


turbine weight, means a total saving of 350 tons in 
motive pows ilone And this, the naval architects 
will tell you, means that there will be about an equal 
amount of weight saved in the ship itself, making a 


total saving by the introduction of the reduction gear 
of some TOO tons. This, in turn, means that the two 
2-eun turrets of the “Nevada” could be increased to 
-gun turrets, and thus we would secure an improved 
“Nevada” of only 27,500 tons, carrying twelve 14-inch 
guns. which is the battery that will be mounted on 
the 31,544)-ton “Pennsylvania.” 

The ten-zgun “Nevada” costs about twelve million five 
hundred thousand dollars. The twelve-gun “Pennsy! 
vania” costs about fifteen million dollars. The extra 
iwo guns and larger turrets on a reduction gear driven 
Nevada” would fairly wel! offset the saving in weight 
of motive power If this be true, a_ twelve-gun 
Nevada” with reduction gears could be built for $2, 
50,000 less cost than a twelve-gun “Pennsylvania” 
without reduction gears; which would mean that it 
would be possible to build six twelve-cun “Nevadas” 
for the same cost as five twelve-gun “Pennsylvanias.” 
This article is not intended as a criticism of the de 
The increase of 4,000 tons 


over the “Nevada” covers not merely the additional 


sign of the “Pennsylvania.” 


two guns and their mounting, but many features, pre 
sumathivy, in the way of better protection, larger fuel 
supply, ete We merely wish to point out that the 
“Nevada,” the most completely armored ship in the 
world, can be made to carry two additional 14-inch guns 
by # mere redesign of her motive power. 

We commend these facts to the serious consideration 
of the Bureau of Construction and Repair and that of 
Steam Engineering when they come to prepare the plans 
for the three new battleships which the Secretary of 
the Navy wil! recommend to Congress 


New York Electrical Show 
—— New York Electrical Exposition and Motor 
Show of 19183 opened at the Grand Central Palace 
Wednesday 


urday, the 25th, inclusive. 


Gectober 15th, and will continue until Sat 


The exhibi is well supported by the Federal G 
ernment The Department of Agriculture illustrates 


Parsons Turbine Direct | Westinghouse Geared Saving 
Connected Turbines Per Cent. 
32,000 29,200 8.75 

230 160 
8 8 


4 different sizes all same size 






600 tons 300 tons 50 
30 tons 1.8 tons OF 
1,000,000 120,000 SS 
270,000 21,000 92 
120 tons 11.1 tons 91 

4,752 sq. ft. 3,168 sq. ft. 33.3 
30 tons 4 tons S6 

11.75 Ibs. 11 Ibs. 6.4 
417,000 362,000 13 


with pictures, models, and maps what the Government 
is doing toward the protection of our forests. There is 
an erosion model which shows the effect of streams on 
denuded land as 


against well-forested country. The 






methods of signaling and fire fighting form an inter- 
esting part of this exhibit. The Department of Com- 
merce and Labor illustrates how statistics are tabu- 
lated by the Bureau of Census with electrically oper- 
ated punching and sorting machines that take card ree- 
ords at the rate of 450 a minute. Another popular 
exhibit of this department is a model of the Pedro 
Miguel lock of the Panama Canal. The model, 20 feet 
long and 5 feet wide, shows the actual operation of 
passing boats from one level to the other. The De- 
partment of the Interior is represented by a model 
of an anthracite coal mine in operation, and shows how 
in the modern mine nearly everything is done by elec- 
tricity The attention given by the Government to 
units and measures of electrical quantities is demon- 
strated in the exhibit of the Bureau of Standards; 
while the Reclamation Service shows what is being 
done in the West in the development of water power 
for the generation of electricity. In one corner of the 
building there is a fully equipped mint showing the 
process of manufacturing coin from the crude material 
to the final stamping press. The United States Navy 
is represented at the exhibition by the bridge of a 
battleship in regular working order, which demonstrates 
the electric signaling devices used on our war vessels. 
In addition to thie, deep-sea sounding apparatus and 
navigating instruments are shown. Field wireless and 
time firing apparatus for coast defense guns form the 
interesting features of the United States Army exhibit. 

In addition to the Federal exhibitions there is a State 
exhibit of model locks and spillways on the Barge 
Canal, while the Bureau of Municipal Research also 
shows how the affairs of New York city are now being 
conducted 

One of the special features of the present show is 
the part that electricity is now playing in medical mat- 
ters. The section devoted to electro-therapeutics com- 
prises more than a dozen separate exhibits. One of 
these consists of a model hospital, where every con- 
ceivable form of electrical apparatus has been installed 
for the benefit of the patient and the surgeon. There 
are high-tension machines, galvanic machines, sinusoi- 
dal machines, machines for ultra-violet light treatment, 
X-ray machines, electric incubators, bath cabinets, elee- 
trically heated blankets, ete. Particular stress is laid 
upon the use of Roentgen rays in locating trouble in 


various parts of the body In this electrical hospital 


may be seen a large electro-magnet with which iron 
and steel particles may readily be removed from the 
eye or from the skin. 

As usual, the growing use of electricity in the house- 
hold holds a prominent position in the exhibit. There 
are the customary devices for cooking, cleaning, wash- 
ing, ete., which have now become standardized and 
show only minor improvement over those exhibited in 
previous years. At one side of the second floor is the 
electrical grill and tea room where electrically cooked 
meals are served. One electric power company demon- 
strates what can be done in the equipment of a build- 
ing for electric lights, including all the fixtures, on an 
expenditure of $69. Another company advertises to 
fit up any city house within its area of operations for 
$49. This company also shows what can be done for 
10 cents by the use of various electrical apparatus and 
appliances 

On the top floor of the exhibition hall there is an 
electrical farm and dairy. Four white cows are daily 
milked by electricity. The method of clarifying the 
milk, separating it, pasteurizing the cream and churn- 
ing it into butter, all by means of electrical apparatus, 
is here shown. The farm also includes a poultry yard 
and chicken hatcheries where baby ducks and chicks 
are hatched during the exhibition. 

Illuminating engineering is well represented by vari- 
ous types of lamps. Special attention is shown to the 
reproduction of daylight by which colors may be 


matched. To demonstrate the ruggedness of tungsten 
lamps a bumping device is used which subjects the lamp 


to severe jars without injuring the filament. The new 
nitrogen-filled lamp will probably be on exhibition be- 
fore the show is over. This lamp, as our readers know, 
will operate with very high efficiency, consuming but 
% watt per candle-power against 1 to 14 watts of the 
present tungsten lamps. 

The motor truck is well represented by any num- 
ber of exhibits which demonstrate the increasing use 
of the electrical commercial vehicle in the city and in 
places where electric current is readily available. At 
the top floor of the exhibition, there is a demonstra 
tion track and an electrical garage, completely equipped 
with battery charging apparatus, demonstrating the 
simplicity of the charging operation. 


The Destruction of the Zeppelin Airship “L IT” 
S we go to press news is received of the terrible dis- 
FN in which the new Zeppelin naval airship 
“L. 11.” was totally destroyed. It is said that the ves- 
sel exploded in midair and that every one of the twenty 
eight officers and men on board lost his life. Among those 
who were killed were members of the Admiralty Board, 
who were testing the airship before accepting her for 
the government. It would be both unwise and un 
safe to venture any discussion of this, the most fright 
ful accident which has occurred not only in the history 
of Zeppelins, but in the whole history of aeronautics. 
Our readers may rest assured that a critical discussion 
of the catastrophe will appear in these pages as soon 
as trustworthy information is received from Germany. 
In last week’s ScreNTIFIC AMERICAN a brief descrip 
tion of the “L. II.’ was published. The vessel, it will 
be remembered, was the most pretentious thus far con 
structed by the Zeppelin Company. She had a length 
of 487 feet and a beam of 50 feet. Indeed, she was so 
large that a special shed had to be constructed in order 
to build her. Unlike previous Zeppelins, she was pro 
vided with three cars instead of two. The third new 
car was the equivalent of the bridge of an ocean-going 
steamer; for it was used only to navigate the craft. 
The passageway connecting the cars was contained 
within the hull and was not suspended beneath it, as 
in the past 
No airship thus far constructed has ever been so 
powerfully engined. The “L. II.” was driven by four 
separate engines in two separate engine rooms. The 
total output was 900 horse-power, enough to drive the 
craft, under favorable conditions, at a speed of over 
fifty miles an hour. A trial trip undertaken on Sep- 
tember 6th last was considered satisfactory. 


New Railway Signal Experiments in France 
NE of the leading French railroads is engaged in 
making trials of apparatus for giving automatic 

signals to the engineer upon the locomotive in con 
nection with the usual track signals, and in order to 
test the method on a large scale it is fitting out the 
lines from Paris to Dijon and other sections to the 
extent of 250 miles of double track, upon which there 
are 26S disk signals. As many as 140 locomotives are 
equipped with automatic devices, and these consist of 
an electric contact brush mounted under the front of 
the locomotive, and in the middle of the track. At the 
proper place the track has a short piece of electric rail 
which is curved so that it rises for a certain distance 
and the brush can make the contact with the surface 
The current thus enters the locomotive and works a 
magnet device for a steam whistle placed near the usual 
one, but having a lower tone, and this shows the pres 
ence of a “stop” signal at the point in question. Com 
bined with the usual speed chart is a device for regis 
tering the present signal. The engineer then cuts off 
the special whistle by pulling upon a cord. 


The Current Supplement 


N this week’s issue of our SuPPLEMENT Mr. J. J. Ide 
gives an account of the recent aviation meet at 
Rheims, France, and the contest for the Gordon Ben 
nett Cup.—Messrs. Langmuir and Orange’s paper before 


_the American Institute of Electrical Engineers on their 


work on the nitrogen-filled tungsten lamp will be pub 
lished in full in this and the following issue.—Mr. J. 
W. Fewkes’ article on stone monuments is concluded 
in this issue.—There is a common impression that the 
staling of bread is due to its drying, i. e., to loss of 
moisture. A recent investigation by Dr. Katz, reported 
upon in this week’s issue, has shown that this im 
pression is erroneous and that the staling of bread 
represents a reversible change of state similar to that 
of red mercury iodide into the yellow variety.—The 
interaction between passing ships, which, it will 
be remembered, led to a serious accident to the 
“Olympic” and the “Hawke” soon after the former was 
launched, has been made the subject of a careful in 
vestigation by Prof. Goodson in collaboration with Mr. 
J. H. Thompson. Their report is published in this 
week’s SUPPLEMENT. 
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Correspondence 

[The editors are not responsible for. statements 

made in the correspondence column. Anonymous, com- 


munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


The Ten Most Needed Inventions 
To the Editor of the Screntiric AMERICAN: 

I am very much interested in the results of the con- 
test “What Are the Ten Greatest Inventions?” I would 
also like to know from you or your readers what are 
the ten most needed inventions or discoveries. 
WILLIAM 


jaltimore, Md. Hunt. 


Wanted: A Humane Animal Trap 
To the Editor of the SclENTIFIC AMERICAN: 

The publication of the appeal signed by George Fos- 
ter Howell for a humane animal trap, which appeared 
in the September 13th issue of your valued journal, is 
a step in the right direction. 

I admire the humanitarian motive that prompted Mr. 
Howell to write you, for to anyone capable of reading 
between the lines must appear in all its horrible details 
agony of millions of animals which have 
eaught and crucified in this barbarous manner, 
the old-fashioned steel trap with its terrible 
eruel grip. 

May I that if one of the humane societies 
would offer a prize of $500 through the SclentiFic 
AMERICAN for such a humane animal trap, which would 
immediately kill without torture, it would be forth- 
coming within a year. A. JocELYN H. MAGRATH. 

New York city. 
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A Possible Case of Telepathy 


To the Editor of the Scrent:F1c AMERICAN: 

I quite agree with your reply to Mr. Richardson on 
the law of magnetic communication between human 
beings. The analogy between telepathic and wireless 
telegraphic communication seems to me most remote. 

A recent cireumstanee, which seems more than 
“eoincidence,” has upset my ideas as to any law of tele- 
pathy. 

Last winter, as wife of a State Representative, I 
spent a large part of the threa months’ session as a 
I knew the sergeant-at-arms 
in the most desultory way. I spoke to him probably 
not more than half a dozen times during the session. 

About two weeks ago, the thought of Mr. B—— 
came to me repeatedly one afternoon. I remembered 
an act of kindness to my husband. [ thought of. his 
conduct on certain stormy occasions in the House of 
Representatives. Quite suddenly the thought came 
to me that he was in trouble. Irritated at spending 
so much time and imagining on a comparative stranger, 
I resolutely turned my thoughts elsewhere. 

The next day’s paper contained an account of his 
death by drowning on the previous afternoon. 

This seems more to me than accident. I am positive 
that I had nct onee before thought of him since the 
close of the regular session in March. Mrs. X. 

Austin, Texas. 


visitor in the galleries. 


A Plea for an Increased Patent Office Force 
To the Editor of the ScrenTIFIC AMERICAN: 

As yours is a scientific journal, it is to be presumed 
that you will welcome any suggestions that may offer 
a feasible remedy for the congested condition of the 
United States Patent Office. It will be observed from 
the weekly reports of the Oficial Gazette that the num- 
ber of applications awaiting official action is steadily 
increasing, and it is obvious therefore that the Office 
force is entirely inadequate to cope with the business 
of the Office, and some solution of the problem must 
soon be devised, or the interests of inventors and the 
people at large will suffer in consequence. On May 
13th, 1913, the number of applications awaiting action 
was 27,465, and on September 30th the number had 
increased to 30,128, this being an increase of 2,663 in 
four and one half months, or a yearly increase of about 
7,000. From these figures it is obvious that Congress 
should provide a remedy for the existing evils, which 
are becoming greater every year, and that must soon 
be remedied or our whole patent system will be greatly 
impaired in its usefulness. Because of these facts will 
you allow me to offer a few suggestions, having in 
view the expediting of business in the Patent Office? 
First, that the number of divisions. be increased from 
forty-three to at least fifty, and that the Cffice force be 
increased in like proportion; and seeond, that the num- 
ber of applications pending in the various divisions be 
equalized as nearly as possible, so that inventors of 
all classes of inventions will stand an equal chance in 
the allowance of patents. Now it will be observed that 
there is a great disparity in the number of applications 
pending in the different divisions; in nine there are 
over 1,000 in each, and in two of these there are over 


1,600 in each, while in sixteen other divisions there are 
less than 500 in each division. Now it is obvious that 
these disparities in numbers should be adjusted, unless 
there be some substantial reasons for their retention 
shown to exist and that do not admit of a remedy. 
The inventors of our country and the world pay the 
entire expense of the Patent Office and leave a surplus 
of $68,000 yearly to the Government, as clear gain. 
Now in view of these facts, are they not clearly en- 
titled to the very best of service and an early allow- 
ance of all patents where the necessary conditions are 
complied with? Epwarp W. OwENs. 
Wagner, S. Dak. 


How the Indians of Peru Use Coca Leaves 
To the Editor of the Screntiric AMERICAN: 

An article in your issue of the Screntiric AMERICAN 
of September 20th attracted my.notice, under the title 
“What is Coca?” na 

I thought perhaps it might be of interest to your 
many readers to say something more about the way, 
and to what extent this plant is used, principally by 
the Indians of Peru, particularly in the high altitudes. 

In the latter part of 1910 and early part of 1911 I 
was at La Fundicion and Cerro de Pasco, Peru, an alti- 
tude of over 14,000 feet. I saw there the Indians chew- 
ing these coca leaves, and they surely must be a power- 
ful restorative and stimulant. To illustrate: One day, 
while it was snowing and raining, an old Indian, 
ragged, dirty, and altogether a picture of misery, 
ambled in to the lumber yard, and directed his weary 
steps to a large pile of lime, which was partly exposed 
to the rain. There he sat down and drew his pouch of 
coca leaves around to the front, and commenced to fill 
his mouth with them. After this procedure, he stealth- 
ily reached down and picked up 2 piece of lime about 
the size of a hazel nut and put that in his mouth with 
the leaves. I was secretly observing his actions, and 
waiting for the expected effect. In about two minutes 
the old Indian's face was wreathed in smiles, and he 
glanced furtively from one side to the other as if he 
expected intrude or disturb his pleasant 
sensations. When he thought all was secure he threw 
out his chest, and commenced to take notice of his torn 
and dirty clothing. A torn place in the knee of his 
trousers seemed to annoy him considerably, for he re- 
peatedly tried to fold it up and stroke it away, as if 
he expected it to disappear entirely, and would occa- 
sionally fleck away a particle of dust. 

The power of endurance of these Indians is surpris- 
ing to Americans. Men, and children are 
scarcely more than beasts of burden. I saw an Indian 
boy not over fourteen years of age and not over eighty 
pounds in weight carry one hundred pounds of coal up 
a long hill for several hundred yards without resting. 

The women are often seen with one hundred or one 
hundred and fifty pounds of coal in a poncho, strug- 
gling up a hill, with a baby perched upon this poncho, 
and the old woman spinning llama wool, which is 
wrapped around her left forearm to a spool and spindle. 
with her right hand, with apparently no 
thought of the load she is carrying. 

I suspect that the women use coca leaves as well 
men, and children to some extent. 
Almost every Indian man is equipped with a pouch, 
made from a cow hide or the hide of some small animal, 
with the hair always on the outside. 

These leaves sell in this locality at five cents per 
pound. I am inclined to believe that coca leaves are 
used more extensively in Peru than in Chile, for I was 
in the Andes Mountains in Chile and never remember 
having seen them used by the natives engaged in simi- 
lar work to that of the Indians of Peru. 

Miami, Ariz. W. H. Reagan. 
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Repelling Aeroplanes from the Ground 
By C. Dienstbach 

© far as military flying is concerned, the real lesson 
\/7 taught by the Balkan campaign was the need of some 
effective methed for repelling air scouts. As every 
military officer foresaw, the ordinary rifle proved far 
more efficient than artillery in forcing aviator scouts 
to withdraw. Field cannon cannot be discharged at 
high angles, and even howitzers have their. limitations 
in that respect. The experimental aerial artillery 
thus far constructed fails to meet other obvious 
requirements. The repelling of torpedo boat attacks 
by battleships requires special ordnance which must be 
capable of very quick handling if it is to be ef- 
fective at all. Yet this lesson, taught by every 
navy in the world, seems to have been quite lost upon 
those who seek to provide our armies with artillery for 
the repulsion of aeroplanes. What is needed is evi- 
dently an aerial gun so mounted on a pedestal that 
the pointer can handle it like a rifle, raise it at an ele- 
vation of 70 to 80 degrees, swing it around and aim 
it by means of a shoulder rest or butt. 

It is worth mentioning that in 1871 Krupp made such 
a gun for the express purpose of bringing down the 


balloons which easily escaped from Paris during the 
siege. It is obvious that the caliber of such a gun 
must be small, so that the piece may be swung quickly 
without the aid of mechanism. Large caliber is less 
essential because shrapnel is not very efficient if the 
range is not only unknown, but also subject to quick 
change. Moreover, long ranges must be attained, not 
by large caliber, but by high initial velocify in order 
to carry the shell as quickly as possible to the target; 
otherwise it will be necessary to aim so far ahead of 
the rapidly and irregularly moving object that exact 
firing is out of the question and all aiming merely 
guesswork. Long range is essential because adjustable 
sights are in a way useless against aircraft. Only a 
point blank fire can reach a prying aviator with any 
degree of certainty. It is very important to nete that 
the point blank range increases with the angle of sight. 
At 90 degrees it is infinite; at 80 to 70 degrees it is 
well-nigh 80.to 70 per cent of the total range 

In thé light of all this it is not difficult te.upder- 
stand why the high-powered modern muskets used in 
the Balkans, which met most of these requirements 
succeeded as well as they did against aeroplanes. They 
could be quickly and readily pointed at the steepest 
angle, and the high initial velocity of their needle- 
pointed bullets gave them a very great point blank 
range. These needle-pointed bullets, invented not so 
many years before the flying machine’s advent, seemed 
actually to have anticipated the military aeroplane it- 
self. They increased the horizontal point blank range 
from 800 to some 1,500 feet. No wonder that in the 
recent war the Balkan pilots soon felt only at 
the great height of 6,000 feet. The highest sight of a 
rifle exceeds a horizontal range of 6,000 feet by very 
little; yet 2,500 feet above Adrianople a Russian plict 
on the Bulgarian side missed death by the luckiest 
chance, three bullets piercing the floor of his car 
The German pilot Scherr, with the Turks, tells of four 
rifle balls that hit the planes of his machine. Three 
of them pierced members of the frame at a height of 
4,000 feet. 

The effect of musketry fire against aeroplanes in 
the Tripolitan campaign was not so marked as in the 
Balkans because there were not enough skilled marks- 
men among the few Turkish regulars and the many 
Arabian irregulars to whom a modern rifle was not a 
mysterious piece of mechanism. The seasoned men of 
a European standing regular army, all familiar with 
modern muskets, would have given a better account of 
themselves. 

An aeroplane over an enemy's position draws the ¢on- 
centrated fire of hostile marksmen, who may 
tered over a great expanse of ground and therefore 
among their great numbers invariably include whole 
crowds of exceptionally skilled sharp-shooters. 

At 5,000 feet an aeroplane seems so small that it is 
hard to find when once lost from sight. High skil! in 
marksmanship is essential to hit it. Because rifles are 
always more numerous than cannon, a 
marksmen may make it uncomfortable for an aeroplane 
even though its height be 5,000 feet. At that distance 
from the muzzle the actual scattering of the bullets, 
even from a rigidly held rifle, is such that a certain 
percentage of hits is almost sure to be scored. Hence 
it becomes very essential to armor the men and the 
vitals of machines. Since the striking energy of a bul- 
let after it has reached a height of 5,000 feet is com- 
paratively low in spite of its tremendous penetration 
at shorter ranges, very light armor will serve ifs pur- 
pose. 


Panama Hat Industry in the Philippines 


NE of the ambitions of the enterprising Philippine 

Bureau of Agriculture is to introduce the Panama 
hat industry into the Philippines. The plant from which 
these hats are made, Carludovica palmata, is now cuilti- 
vated in Java, where hats are being woven from its 
leaves by Javanese women and children, and the pro- 
duct is said to compare favorably with the common 
grades turned out in South America. The methed of 
preparing the leaves is very similar to that used in the 
Philippines in preparing sabutan leaves for weaving 
sabutan hats. The Filipinos are skillful batmakers, 
and in certain parts of the islands hat weaving is the 
chief household industry. Experiments in eultivating 
Carludovica palmata are now under way at the Lamao 
and La Carlota experiment stations in the Philippines. 
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A Radioactive Iron Mud 

HE famous St. Antal spring in Austria delivers 

radioactive water of marked therapeutic valine, but 
it has been shown recently that the mud deposited by 
the spring has a much higher radioactive value than 
the water. This is the more interesting 
mud is mainly iron oxide, Fe.0,, which on heating, dis 
solving, reprecipitating ard drying yields increased ae- 
tivity. Since the emanation acts differentiy from those 
of radium, thorium and actinium it is conciuded that 
there must be present some new radioactive element 
similar to ferric iron. 


because this 

















































An overhead conveyor system. 


A completed section. 


Sewer ready for the arch forms. 


The Passaic Valley Sewer 


Plans for Securing Wide Diffusion at the Outlet in New York Bay 


pss the ist twenty miles of its course, the Passaic 


River i ittle better than an open sewer The 
ewage f 1 population of two thirds of a miilion 
ut inte thi uggish stream, and its bettom is 


clogged with deposits that have accumulated for years 


the liquid and floating matter move leisurely into 
Newark Ba ind eventually find their way through 
the Ki m Kull into upper New York Bay, whose 
waters are already surfeited with sewage from New 
York cit thence in due course they reach the ocean 


of the sewage also passes through the 


A small pa 
longet vurse provided by Arthur Kill and Staten 
Island Seund into the lower bay 

For years the Passaic River has been considered a 
menace to health, and it was decided some time ago 
to paralile! the river, from Paterson on, with a large 
trunk sewer which would intercept not only the sewage 


that now pours into the river, but also that of several 


more towns inciuded in what is known as the Passaic 
Valley District The area of this district is eighty 


square miles and it contains twenty communities or 


townships rhe total population thus served would be 
about three quarters of a million At the present rate 
of growth. it is estimated that in 1940 there should be 


1.6 militon inhabitants in this area. The principal con 
tributers to this sewer must always be Paterson at the 
head of this sewer, with 125,600 inhabitants at the 
present time, and Newark at the mouth of the Passaic 
River, with a pepulation now of 347,469 
As Newark Bay is cut off from direct communication 
vith the oeean, it is planned to run the sewer under 
irk Bay, and directly into upper New York Bay, 
at Kebins Keef within the New Jersey State line 
However, this has led to a great deal of opposition 
upon the part of New York State. which contends 


that the sewage must pass through New York waters 








Lewering a concrete caisson. 


before it can find its way to the ocean, and 
sewage problem is bad enough now 
to take into consideration the sewage 
boring State On the other hand, 
agreed to establish a treatment station 


shore of Newark Bay, where the sewage 


a thorough mechanical purification 


Sewerage Commissioners guarantee 


absence of suspended particles, of objectionable deposits, 


and of odors due to putrefaction « 


contained in the sewage that pours 


Bay; that there will be practically 
and no injury to public health, or 


the United States situated in the harbor of 
and that there will not be enough reduction in the dis- 
solved oxygen content of the waters of New 


to interfere with major fish life 


This guarantee is made with the indorsement 


United States, which intervened 


States, and which, with the assent of New Jersey, 


have representatives designated by 


War to inspect the conditions and 


sewer system at any time, to determine 


Jersey is living up to its contract 
claims that the new sewer will be 
than a nuisance to New York, for 


which now flows into New York Bay 


Kull will undergo a thorough treatment and purification 


before discharging into those waters 


The method by which New Jersey 


out her part of the contract is interesting 


which will start with a diameter of 


Paterson, will rapidly increase in diameter 


at Passaic, 10 feet at Nutley and 11 


ing the pumping station at Newark Bay 


eter of 12.6 feet. Here it will lie 


The Passaic Valley 


26144 feet below mean low water, and will pass through 
treatment works which will be described 
earry the sewage under Newark Bay a pressure tunnel 


will be driven through rock 200 feet 


The tunnel will be 12 feet in diameter. 


side of the bay it will rise to SO feet 


and will continue at that level to New York Bay, ter- 
minating at an outfall station at Robins 
miles offshore. Here it will rise to 25 
level, so that access may readily be had to valves for 


controlling the flow of the sewage. 


station, pipes will carry the sewage down to a depth 
of 40 feet, before it will be allowed to discharge into 


the channel. 


At the treatment station, the sewage 


through coarse screens to remove all 


and then through grit basins and fine screens. 
after it will be pumped through sedimentation basins or 


settling tanks. Provision will here 


moving grease, floating matter, and all solids, and the 
clarified effluent will be forced through 


tunnel to New York Bay. 


The terminal station in New York Bay, as shown in 
our illustration, is an octagonal structure of concrete, 
with a facing of masonry, and protected 


At this point the tunnel will connect 


fall pipes, furnished with suitable valves. 
ent only two of these outfall pipes will be used, but 
provision is made for a third pipe which may be needed 
in the future. These outfall pipes are eight feet 
diameter, and they will run down the sloping banks of 
the reef about 50 feet apart, until they reach 
Here the outfall 
pipes will branch into discharge pipes, extending across 
the current and spaced a hundred feet 


of over 40 feet below mean low tide. 


will be laid in trenches on the bottom of the bay, and 














Laying the forms for the floor of the sewer. 
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will decrease in diameter, by steps, to two feet. Each of 
the discharge pipes will be fitted with a large number of 
tees, projecting from the top. The tees will be not more 
than one foot in diameter, and will be spaced about ten 
feet apart. They will have outlets arranged to dis- 
charge horizontally across the tidal current. Altogether 
there will be 150 of these diffusion nozzles, and they 
will be spread over an area of 3.5 acres. 

Although the work on the outfall of the sewer has 
been delayed by litigation, the work on the main trunk 
sewer is The will have a_ total 
length of 26 miles, two thirds of which is now under 
contract and 15 per cent of it is completed. The work 
consists largely of open ditching, but about 30 per cent 
Most of the sewer 
The accom- 
panying photographs show some of the work in progress. 


progressing. sewer 


of it calls for pneumatic tunneling. 
is a concrete conduit of horseshoe shape. 


An Aerial Derby to Commemorate the Tenth 
Anniversary of the First Flight Ever 
Made in an Aeroplane. 

QO: October 13th an aerial derby was held in New 

York city, under the auspices of the Aeronautical 
commemorate the tenth anni- 
of human flight. It 
Wilbur Wright flew S852 
No more striking 


Society, in order to 


versary of the achievement was 
on December 17th, 1908, that 
feet at Kitty Hawk, North Carolina. 
evidence of the advance which has been made in avia- 
tion since that memorable day could be offered than the 
performances of the machines that flew over Manhat- 
tan Island. All told, 
only five made the flight. 
the grounds of the Aeronautical 
Heights, Staten 
Island, a distance estimated 
A stiff northwest wind was blowing at the rate 


seventeen aviators entered, but 
The start was made from 
Society at Oakwood 
The course was around Man- 
roughly at 60 


Island. 
hattan 
miles. 
of 48 miles an hour, which put the skill of the pilots 
The best time was made by W. S. Luckey 
in a 100 horse-power Curtiss biplane. His elapsed time 
and 54 Next Frank 
100 horse-power Curtiss biplane, who 


to the test. 


was 52 minutes seconds. came 


Niles, also in a 
covered the distance in 54 minutes and 55 seconds. C. 
Murvin Wood in an 8O horse-power Moisant monoplane 


finished third, and his elapsed time was 58 minutes 


and 15 seconds. The fourth was J. Guy Gilpatrick, who 
piloted an 80 horse-power Sloane-Deperdussin over the 
course in 1 hour 9 minutes and 62/5 seconds. Tony 
Jannus finished last in a 75 horse-power Benoist bi- 
plane, his elapsed time being 1 hour 14 minutes and 7 





GARFIELO 


WALLINGTON 






{ “SQLEAST RUTHERFORD 

















RUTHERFORD 
— UNION aived 
+ 
ARLINGTON Ww 
Fo 
w 
= 
- 
x / 
° 
o! & 
N NEWARK ig. JERSEY Ss 
*, 
PUMPING * City j 
STATION | 
| 
ta’ 
a vst 
. Eg) £ 
sete 
ELIZABETH } ¥+ SSE ( 
a TEanmmasee “ 
ny igavo" we > 7. 
RR eT Worn 
f/ $ 
yf Staten ISLAND t ¥ 
g\ 2 
if/ 4 Q 
Desel i i 4 4 = 








Course of the Passaic valley sewer and territory 
served. 


seconds. The New York Times offered three prizes of 
$1,000, $750, and $500 to the men who finished first, sec 
ond and third, respectively. The Aeronautica! Society 
offered a silver cup to the three aviators who finished 
first, second, and third. 

One of the entrants was Albert J 
Hempstead, L. I., on the morning of the derby, intend 
ing to land at the starting grounds. He has not been 
heard from since. Two fishermen saw him ¢drifting out 
to sea. It is probable that, losing his way above the 
clouds, he perished after his gasoline gave out 


Jewel, who left 


The Balloon Race for the Gordon Bennett Cup 


HE international race for the Gerdon Bennett Cup, 

which started from Paris on Sunday, October 12th, 
was won by the American balloon “Goodyear,” -which, 
with Ralph H. Upson and Ralph A. D. Preston on board, 
covered about five hundred miles. The American bal- 
loon “Uncle Sam,” piloted by Capt. H. BE. Honeywell, 
landed after a flight of about 250 miles on the French 
coast south of Brest. Third in the race was the Italian 
balloon piloted by Agostini. 
French coast. The “Goodyear” was the only balloon to 
cross the English Channel. Landing within a few yards 
of a steep cliff on the northeast coast of England, on 
Bompton cliffs, near Flamborough Head, it narrowly 
escaped disaster. The men on board descended simply 
because of fog, mist, and wind. 


It also descended on the 


The Passing of the Sailing Ship 

HIS is the theme of a report from the American 

consul at Hongkong, and is illustrated in the sta 
tistics of that port. 
kong in the year 1912, as compared with 688, one fourth 
of the total entries, in 1876. No sailing ship of Euro 
pean type is now engaged in regular trade to Hong 
kong, and even Chinese junks are being robbed of local 
business by power vessels of various kinds. In the 
fiscal year ended June 30th, 1912, slightly over 4 per 
cent of the tonnage entering ports of the United States 
from foreign countries sailing 
while ip 1884 such ships made up more than 42 per 
cent of the total entries. 


Just one sailing ship entered Hong- 


vessels 


represented 























Method of securing a wide dispersion of the sewage where it discharges into 


New York Bay. 


The terminal station of the Passaic Valley sewer where the-pressure tunnel 
connects with the outfall pipes. 











SCIENTIFIC AMERICAN 


October 25, 1913 





The Work of Aircraft in the French Maneuvers, 1913 


Aircraft Were 


TIVEHLE most stringent precautions were taken this vear 
I to preserve the secrecy of the orders and movements 
t { l ie The result was to inerease the 
rea { lk I peratior but at the expense of 
informat N nly, too, have spectators seen very 
litth but ommanders themselves, and even their 
flicet e found it most difficult to keep i 





By Major H. Bannerman- Phillips 


poses), six heavy cars, each drawing a 


trailer o1 prolonge,” and two traveling 


These last are of similar type to those employed by 


the British Royal Flying Corps 


and known as the “Delahaye” traveling workshops 
The equipment comprises a lathe, drilling machine, 
grinder, shaping machine, band saw and circular saw, 


each driven by its 








two-wheeled 


workshops. 


at maneuvers this year 


own electric motor, whose actuating 


Not Conspicuous, But Nevertheless Extremely Usetul 


they have stood the test of maneuvers well, both last 
year and this year. 


Last year the work of the aeroplanes attracted much 


attention; reconnaissances were carried out daily at 


the hours appointed on a programme regardless of the 
the 


the 


weather, and the opposing commanders were on 
informed of 


No serious accident 


whole kept constantly and accurately 


movements of the enemy's troops. 
was sustained by any of the pilots, though 
the suffered consider 


some of machines 





— EXPLANATION OF SYmeeLs — 














ably. The aeroplanes ready for action all 
assembled at the place of concentration, 
prior to the commencement of the man- 
euvers, by way of the air and returned 
home by the same route. Since then a 
great campaign has been carried on in 


France by individuals and societies for in 
the 
improving the matériel and or- 
increasing the trained 


creasing rate of progress in military 
aviation, 
ganization, person 
the 


aviation schools before they do their mili 


nel by passing young men through 


tary service and providing landing places 


with hangars all over the country. 


Numbers of aeroplanes have been 


bought by various provinces, societies 


commercial houses, and private individ 


uals and presented to the Government as 


voluntary contributions in token of their 


sense of the importance of French aerial 


supremacy. The manhood of France 


which passes through the ranks has the 
enlightenment to understand the import 
ance of the development of aerial effi 


ciency for war purposes, and acts accord 








tone ith e of events Lesides taking cover 
in wood the side of hedges, in build 
ing imong | hes, and under carts and 
vag imd ¢ mn railway trucks, during 
dayiiz the ps in a contemporary 
laa ttle iwhicl y last for days) will 
often mare ! ight By day they will 
file, like Red di under trees and 
hedvet! in the long grass 4 
iiti tt I mer to strike i very # 
precaution ha » be taken so that the vis 
of 
em ( movements or 4 
direct * distant fire of hi heavy artil 3. 
e! » the '<« ed ranks of a marching Ys 
mn The result is to increase the dif 
fieulty of « l evel ort of unit 
and ‘ r f war far more of 
7 t tua sercise than it has been 
‘ he nt past 
list md ft complicate matters and 
I ! rime had both these and the 
izht marching of the enemy to interfere 
Des itions 
The basis of the grand maneuvers of 
all arms in France was the victualing of 
the rm f which both fresh and 
chilled meat " be used, the employ- 
ment of the aeronautical services, and the 
transport ip connection with these two 
service li ie area which lies between 
Auch, Agen, Montauban and Toulouse, the 
scuther! being based on Toulouse, 
the norther rmy on Agel (Aviation 
cam) specially rganized, so that they 
could be struc! d packed on the orries, 
ready for transport, in less than an hour, 


were formed at each of these ast two 
places 

hacl d had three escadrilles of 
ieropianes with complete transport and 
reserve Iie eseadrille” has been stand 


irdized as the French military aviation 


and material are 


personne 


designed with the object of keeping six 











aeroplanes permanently in the field. The 
short period of the maneuvers can only 
ve an approximate idea of the wear and 

ir which the strain of an actual cam 
paign would bring to bear on both the hu 
nical components of this 

unit, but fal nservative British esti 
mates based the experiences of the 
worl f instructior it Salisbury Plain 
and Farnberougch give a very short life to 
ea vier than-a machine in constant 

us The British Secretary of War has 
tated that if is required to have 100 
aeropianes ready to tly at any given mo 
ment. there must be 200 in hand, and his 
critics maintain that in order to have 100 
aeroplanes etlicient and ready for war it 
is necessary to buy 300 additional ma 
chines or the equivalent number of spare 


parts each year Again, the strain on 
pilots of aeroplanes is out of all propor 
tion greater than on the pilots of diri 
gzibles, and the present estimate of the 
probable period of efficient flying on active service is 


three months, if the aviator is not to risk physical and 


nervous breakdown, and the same remarks apply to 
aerial observers Matters will alter for the better in 
thi espect i deubt as time goes on and machines 


improve, but that is the reasoned opinion of experts at 





preset 

Che transport for an “eseadrille,” accordingly, is in 
tended to carr Desich the personnel, a generous pro 

wtion of the re parts, the field hangars, workshops 
ind aeroplanes themsel mplete, but dismounted 
4] ve i" _ motor-driven xcept the two-wheeled 
prolonges” for carrying aeroplanes, and these have a 
limber attachmer ike that of a fleld-gun, | which 

é ire |! tas trailers to motor vehicle 

The con t rt consist f three motor ca 
and two or cycle for inter-communication pu! 


Scene of this year’s French maneuvers. 





ingly. 

Last year the aeroplanes at the man 
euvers were the cynosure of all eyes 
Much was expected of them, and they did 
much, but their work was not so system 
atic as it might have been. The pilots 
were mostly picked men, but the aero 
plane service was in the main more or 


less of the nature of a keen irregular vol 
unteer force. 

Although at this year’s maneuvers aero 

planes have not been seen as frequently, 

a the work performed by them has been bet- 

ter organized, but there has been little or 

no selection of individuals, either as pilots 

or observers, for special duties. Instead 


of the airmen being left to roam more or 
dis 
puted country, they have been dispatched 
to different 


to fulfill 


less without a definite object over 


points with specific missions 


From the experimental point of 


view it is on the use of the motor and 
not on the aeroplane that attention has 
been concentrated. An elaborate trial of 


the motor car was made in the victualing 
of the troops, but the most important test 
was that made with the new French heavy 


field gun, which is intended to reply to 
the 105-millimeter and  130-millimeter 


Krupp guns of the German army. These 
guns were drawn by specially-built motor 
tractors of 35 horse-power, which are pro 
vided with a drum and chain cable so as 
to enable them to pull the heavy guns out 


ground. tractors 





Motor traction played an important part in the French maneuvers. 


the 
car- 


from a dynamo driven, when 
the 20-30 Fitters’ 


penters’ benches are included in the equipment as well 


current is supplied 


ear is at rest, by motor and 
as a full complement of metal and woodworkers’ tools. 

The driver is situated over the engine, thus economiz- 
the length. 


half the body-length the lower 


ing available For somewhat than 


more 
half of the side swings 
downward to the horizontal, supported at the outward 
strong legs, thus forming a valuable exten 


floor 
forming a roof to the extension, and a curtain is pro- 


corners by 


sion of space; the upper portion hinges upward, 


vided against the weather. The machine is constructed 


to climb very steep gradients and to traverse the worst 
country 


It stands to reason that much money and brains 


have gone to the making up of these excellently organ- 
ized and carefully thought-out transport units, and 


of soft The ean carry 
a weight of 2,500 kilogrammes, and they 
ean in addition draw a weight of 15 tons 
behind them. Their speed is 15 kilometers 
per hour, and they can climb a gradient 
of 10 in 100 with a full load. The southern army had 
seven of these machines, which drew two carloads of 
shells and a heavy gun on its carriage. 

If the aeroplanes did not catch the eye their perform- 
and 
preciated by the generals and their staffs. 


ances were nevertheless signally useful much ap- 


One army 
commander declared that, thanks to his air seouts, he 
really knew more about the enemy’s movements than 
about those of his own troops. 

The operations were under the personal direction of 
Gen. Joffre, chief of the general staff, assisted by Gen. 
de Castelnau; this latter officer subsequently attended 
the British army exercises at the latter end of Sep 
tember. 

The forces were divided into a northern and a south 
ern force; the former, consisting of the twelfth and eigh 


(Cencluded on paye 327.) 
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Auto Goggles for a Horse 

XVHE accompanying photograph would 
1 seem to indicate that the horse in the 
picture had gone in for motoring, but that 
is not the case He needs them in his 
business, which is that of drawing a cart 
of refuse from a Los Angeles gas works 
to a briquetting machine that converts it 
into fuel. The dust and smoke are so in- 
jurious to the eyes that the driver adopted 
auto goggles for his own use, and then 
devised a pair for his faithful beast. They 
are not pretty, but they give solid comfort. 


Brick Pavement in a Washout 

N object lesson in the proper grout- 
A ing of brick pavements was disclosed 
by the recent Ohio floods. The roadway 
was invaded by a small creek which rains 
had swelled to the proportions of a river. 
A stone retaining wall was wrecked and 
half the roadway washed out. The con- 
crete base fell away in pieces, but the 
prick surface stands to-day apparently as 
firm as ever and capable of bearing the 
weight of an automobile. The unsupport 
ed portion of the brick is eighty feet in 
length and seven feet in width. The road 
will be refilled and tamped laterally be- 


neath the paving 


The Pedrail Motor Truck and 
Trailer 

T is some years since the original ped 
| rail steam road locomotive made its ap- 
pearance in Great Britain, and in the 
meantime many important developments 
have been made, which have culminated in 
a motor vehicle and train working upon 
the same principle. This system aroused 
considerable interest at the recent Com- 
mercial Motor Exhibition in London. It is 
the eighth vehicle of its type, and in its 
design many important new features have 
been embodied. The most salient of these 
new details is the introduction of an anti 
friction spring-roller chain of novel de- 
sign, whereby friction is reduced to an 
insignificant point, the flange and axle 
friction which existed in former models 
having been eliminated entirely. 

The machine has a perfect walking ac 
tion, similar to that of a centipede, in 
which respect it differs materially from 
the so-called “eaterpillar.” Each foot is 
possessed of a perfectly articulated ankle, 
which gives it the desired freedom of mo 
tion while negotiating road obstructions. 
An ingenious means of causing the feet to 
approach and to recede from the ground 
horizontally while preserving equal spac- 
ing, has been perfected by bringing the sus 
pension rails into different planes when 
The horizontal 
approach of the feet to the ground allows 


guiding the foot carriers 


of their close proximity when taking or 
about to take a load, and also prevents 
any obstructive matter such as stones and 
so forth from being caught and squeezed 
between them 

Each pedrail places two and three feet 
on the ground alternately, and the force 
exerted by compressed springs is so ad- 
justed that any two feet together can 
carry the load for which they are de 
signed, while one foot alone would be un 
able to do so. Consequently, when an ab- 
normal load is thrown upon a single foot 
it simply rises, and the obstruction is 
passed over without the customary jolt 
experienced in other vehicles. When three 
feet come into play, the load still is sup- 
ported only, there being no lifting effect. 
This is because the springs are incapable 
of more than a certain definite extension. 
The springs mentioned above are com 
pressed by bolts threaded through them, 
the bolts thus being held vertically, while 
their lower extremities are free to moéve 
sideways, like the clapper in a bell, and 
are attached to the foot, which thus is 


capable of a certain side motion controlled 
by the springs, and which is brought into 
play when negotiating a corner. 

A motor-driven pedrail vehicle can be 
used for hauling trailers. These wagons 
are of similar design, but for steering pur- 
poses a device known as a “hinged joint” 
is employed to attach the trailing wagons 


























High-tension open-air switching 
station. 


Auto goggles to protect a horse’s 
eyes from dust. 
































Pedrail motor-truck and trailer. 

















Ornamenting a dam in Austria. 


to the tractor. This is a cast steel frame 
work carrying a worm attached te the 
front vehicle and operated by the driver 
The worm engages with a worm-whiee! sec 
tor on the rear vehicle, thus enabling 
steering to be effected by using this ve- 
hicle in the manner of a rudder. A mo 
tion, controlled by a pivot and guide in 
the hinged joint, allows either vehicle to 
tip sideways, independently of the other 
One important feature of the mechanism 
is that since the two 
hinged vertically about a point between 
the centers of the two vehicles, the ped 
rails of the rear wagon traverse the same 
tracks as those made by the one in front 
Consequently, if a train of wagons is used 
the last car follows in the tracks made by 
the tractor. 


wagons are 


Safeguarding Operators in Open- 
air Substations 

HE progress of the past three or four 

years in the design and construction 
of substations for very high voitage ser 
vice has been so rapid along the lines of 
securing suitable insulation and mechani 
cal support of conductors, that unless one 
has seen one of the latest out-of-door types 
of installation for 60,000-volt operation or 
over, it is not easy to realize how far 
present standards are from wor’ that onl) 


lately would have been thought perfectly 
satisfactory by transmission engineers 
The accompanying photograph taken dur 
ing the construction of an out-of-doors 
switching station in Massachusetts illus 
trates this point. The importance of ade- 
quate support for the incoming 66,000-volt 
lines is so great that structural steel 
bridges 30 feet high and about 60 feet long 
have been erected to support the strain 
insulators carrying the line conductors 
and the disconnecting knife switches 


which are always opened before any work 





can be done on a neighboring of] awitch 
or other piece of apparatus in series with 
the section. As shown in the photograph 
the oil switches are taller than a man’s 
head and are mounted on solid concrete 
foundations to cut down vibration in eper 
ation. The insulating bushings by which 
the lines enter and leave each switch are 
of huge proportions in comparison with 
earlier equipment, and the strain insulat 
ors are of the disk type, found so satisfac 
tory on steel tower lines. The erection of 
such an outdoor switching station is a 
matter of a good many weeks, as every 
detail must be cared for perfectly to in 
sure safe operation, and every high-ten 
sion line wire must be run so directly that 
by no possibility can the operator mistake 
it for another. In this station a pertion 
of the overhead work is designed for 119.- 
000-yolt service, and the wires are spaced 
from 6% to 10 feet apart. 
forms will 


Wooden plat 
enable the disconnecting 
switches to be handled more effectively 


when the installation is completed 


Ornamenting a Dam 

= the Screntiric AMERICAN of a recent 

date we published an article on the 
growing tendency to beautify engineer 
ing works, as far as possible This has 
led one of our readers residing in Dx 
mark to send the accompanying photo 
graph of a dam that is being built across 
the Elbe at Spindelmiibie, in Austria 
which shows that the same tendency pre 
vails in Europe. The dam, which is to be 
completed in two years, is being built by 
Italian laborers, because the Italiana are 
more skilled in stonework. The material 
for the structure is obtained from a nen? 
by quarry. 


A Novel Amusement Device. Clarence 
E. Bedient of Pleasant Ridge, Ohio. has 
1,063,949, for an 


amusement device in which a track having 


secured a patent, No 


rollers supports a hull which is adapted 
to travel upon the rollers and also to 
navigate upon water. The hull has ax 
air propeller and a slip is provided t 
the hull from the water on to the track 
and means for propelling the hull frem the 


water onto the track. 


Oo ruide 


pelts weermaretabes rail 
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The 





ions relating to 


Motor-driven Commercial Vehicle 


Thi to the interests of present and prospective owners of motor trucks and delivery 
mechanical features, operation and management of commercial motor vehicles. 


wagons The Editor will endeavor to answer 
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A three-chain drive. 


Methods of Drive in Commercial Motor 
Vehicles 
By Ross Babcock, M.E. 


Ww HED e commercia motor vehicle came 
nto | ‘ tence the question as to what 


they were in the days of pioneer motor building; the 
ipplication of scientific principles in design and con 
struction and the employment of modern steels have 
had the effect of greatly reducing transmission loss 
and of increasing the strength and lengthening the 
working life of the chain and the sprockets, and the 
chain is the most satisfactory means available for the 
final drive of the heaviest motor trucks, while it is 
freely used in machines of all sizes and types, down 


to the very smallest Improvements have been made 











A friction-wheel drive. 


with at least equal rapidity in other directions, and 
for certain classes of machines the chain is being sup 
planted by more recently developed mechanisms. Bevel 
gears, at one time extremely wasteful of power and 
prone to rapid wear and noisy operation, spur gears, 
the link belt or so-called “silent” chain, internal spur 
gears—all 


that permit their satisfactory employment in both light 


have been brought to stages of excellence 


and heavy machines, to say nothing of the most recent 
development, the worm drive, which in its original 
form had nothing to recommend it except 
compactness and quiet running. It is not 
going too far to say that to-day the differ 
ences that exist in the matter of transmis 
sion efficiency between the best examples 
of various drive systems are so slight as to 
be of but little moment as compared with 
other considerations, such as compactness, 


convenience, adaptability to general de 


sign and so on. The worm, like the bevel 
gear, requires close and tight housing for 
the purpose of excluding dust and dirt 
and retaining lubricant. Thus they work 
at all times under very favorable condi 
tions, so far as lubrication and protection 
are concerned. The chain, on the other 
hand, is a somewhat difficult thing to in 
close, and as a result the vast majority 
of chain-driven machines run with chains 





method si 1 lopted for the final drive to the 
rear axie ol ‘ ear whee as the case might be 
was one that eadi answered and admitted of 
little or At that time the chain for pow 
er transmi i satisfactory, 
from a mot j int of view, than 
anything else l consequence the 
chain ard rockets ! ed the ist step in 
transmis I 1 the motol 
the road w i f the ear 
machi l dgment of the 
plone fault is indi 
cated by the et tl ding the 
progre hia ‘ mde in other 
form cl is in evi 
dence } ‘ iny other 
one me I tl final drive 
W het! vill maintain 
its supreme it n that is difficult 
to a ver mn othe the improvements 
that have lee ice other means of 
transmitti ind resulting mul 
tiplicati« f i driving systems 
Chains have tx de vastly better than 








\ typical worm drive. 











and sprockets exposed to the dust, which 








Double reduction shaft and spur drive. 












































Worm gear and its housing. 


Overhung worm drive. 
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$2! 
PATENT ATTORNEYS | they gather freely, to the shortening of 
. their lives and the decreasing of their 
efficiency. The fact that chains will oper- 
PITENTS ate even fairly satisfactorily under such 
a wen hove on igwention whisk sun with 0 untoward conditions explains in no small 
patent you can write fully and freely to Munn | ™e@5ure the persistence and popularity of 
& Co. for advice in regard to the best way of | the chain drive. 

. Please send sketches or a In the commonest form of chain drive 
ae en mhaeae of two chains drive to sprockets bolted to 

the inner faces of the road wheels, trans- { 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. ete. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 





Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12lines accepted. Count 
seven words to the line. Al! orders must be accom- 
panied by a remittance 








AGENTS WANTED 


WANTED—One person each locality as agent for 
complete line Polish Mops, Self-Wringing Mops (5 
styles), Fibre Brooms. Line cannot be duplicated. 
Hilker Mop Co., 1366 Grand Ave., Chicago, U. 8. A. 


AGENTS make big money selling our new gold 
letters for office windows, store fronts and glass signs. 
Any one can put them on Write for free sample 
and full particulars. Metallic Sign Letter Company, 
438 N. Clark Street, Chicago 


FOR SALE 


FOR SALE! _ Idea to fix a billiard room on board 
ship. For further particulars write immediately to 
E. Hanton, 18 Rooney Street, East Richmond, 
Melbourne, Australia 


TELESCOPE for sale. Eight-inch Fitz Objective. 
Equatorial Mounting Circles reading seconds. 
Clock work Accessories. Iron base. $500. Genu- 


ine sacrifice. Chas. Harms, 17 South St., N. Y. City. 


FOR SALE, U. 8. Patent. A saw clamp—has ad- 
vantages over others; cheap to manufacture. Fcr 
further particulars address Paul W Dewester, 
Rushville, Ind 


TO OWNERS OF PATENTS 


A REPRESENTATIVE of a well known firm in 
London will entertain propositions for exploiting 
patented articles for good hand tools or labor say- 
ing devices. For further information address Walter 
H. Cook, 1111 Fuller Building, Broadway and 23rd 
Street, New York City 


MISCELLANEOUS 


SAVE SONGS, tunes and talks ; Cleannate Pad lubri- 
cates without oil, or grit Improves tone. Lessens 
scratch. Trebles life of Records.—25c. Get circular 
Vox Humana Talking Mach. Co., Nantucket, Mass. 


INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for thir ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not res- 
pond promptiy the inquiry may be repeated. 
Munn & Co., Inc. 


Inquiry No. 9317. Wanted the names and ad- 
dresses of manufacture rs ef good selling articles that 
would appeal to the public where exclusive sale in 
certain territories can be arranged for; both to sell 
to the trade and through sub-agents in a house-to- 
house canvass 

Inquiry No. 9318 Wanted rollers and other 
appliances for extracting water and moisture from 
refuse, such as coir dust, with special reference for 
using it as a fuel. 

Inquiry No. 9319. Wanted the name and address 
of concerns manufacturing novelties in table or 
pocket cutlery for the wholesale or mail order trade. 

Inquiry No. 9320. Wanted an article suitable for 
large manufacturing—plant equipped for making 
Boats, Marine Engines, etc. t 
capable of making almost any article 
wood-working establishment is also operated in con- 
nection with the metal shops, 


Inquiry No. 9321. Want name and address of a 


firm who could make a machine for turning out rat | 


buttons. The machine must be capable of making 
the dough of the exact size required, and also a 
machine to manufacture the tins and a machine for 
placing the dough in the tins. 
chine should do all of this work in one operation. 

Inquiry No. 9324 Wanted 
counts and full particulars of reliable and inexpen- 
sive voiturettes or motor cars for export. 


Inquiry No. 9325. Wanted the name and address 
of some stamping concern in New England who 
could manufacture a window shade bracket, the 


materials to be used being 14, 16 and 18” gauge. 

Inquiry No. 9326. Wanted to communicate with 
those having inventive ability with a view of acquir- 
ing or assisting in developing an invention for mail 
order use 

Inquiry No. 9327. Wanted to get in touch with 
a patentee of some article requiring a small amount 
of capital and selling ability. 

Inquiry No. 9328 Wanted, names and addresses 
of manufacturers of curtain poles and curtain pole 
brackets or extenders; also manufacturers of window 
shades. 

Inquiry No. 9329. Wanted, names and addresses 
of patentees of useful household utilities preferably 
for use in the home laundry or kitchen. This in- 
quirer wishes to correspond with a view of purchas- 
ing patents outright 

Inquiry No. 9330. Wanted, some simple article 
for which there is a good demand whi could be 
manufactured without expensive equipment, or would 
like an article to push if it is already manufactured. 

Inquiry No 9331. Wanted, a machine for separ- 
ating the veins of feathers from the shaft of the 
feather. 

Inquiry No. 93382. Wanted. a machine for perfor- 
ating patterns for transferring on linen. 

Inquiry No. 9334. Wanted, name of manufac- 
turer equipped to manufacture electric vacuum 
cleaner to be made from aluminum and pressed steel 
or both, also manufacturing aluminum castings for 
same. 


he plant would be | 
A large | 


Preferably this ma- | 


rices including dis- | 


mitting power from a countershaft mount- 
ed on the main frame of the vehicle for- 
ward of and parallel with the rear axle 





and carrying the differential gearing. 
|The countershaft is commonly driven by 
| bevel gears from the tail-shaft of the 


housing of the differential 
of the gearset being either 
integrally else bolted together 
} to form a rigid unit. In the heaviest class 
of trucks this system is practically alone, 
of from three to six 
is more in evi- 
} dence than any In lighter 
|machines employing chain drive there is 
using 
chains, if for no other that 
|} the difficulty of meeting requirements as 


gearset, the 
|gear and that 


formed or 


while in machines 
tons carrying capacity it 


other method. 


method of 
than 


more variation in the 


reason 


| to strength is much less, and consequent- 
| ly there is more latitude for considering 
| other things. In some very light vehicles 
the rear axle is of the live type and the 
differential carries a sprocket which takes 


the single chain. This arrangement is 
often employed in small commercial ve- 


hicles with planetary change-speed gear- 
ing mounted on an extension of the crank- 
| shaft of the a type of 
power plant and transmission that is well 
adapted to and very often used for light 
service. Light trucks with friction disk 
transmission of power also are fitted with 


horizontal motor 


single chain drive, in some cases the chain 
| being of the silent type and inclosed. 
While it has been said that the double 
chain drive is more commonly employed 
of final drive, 





than other one form 
it should not be forgotten that bevel gear | 
drive is the almost invariable complement 
of side chain drive, the bevels driving the | 
countershaft, as already mentioned. Con- | 
the matter from this point of 
little of the importance is lifted 
and shifted to the bevel 


however, is becoming of 


any 


| sidering 
view, a 
the chain 
gear. The bevel, 
| increasing importance as a final drive pure 
There can be no doubt that 


from 


and simple. 
its development in the pleasure car field, in 
which it is practically the only system of 
final drive, to further its 
use in commercial cars, not only through 


has done much 


example, but because the system has been 
so far perfected that it can be subjected to 





the stresses and the wear and tear of 
| commercial service without fear of undue 
}trouble either from wear or breakage. 


Given a pair of properly generated bevels 


| with accurately finished and hardened 
| teeth, the chief requirement is an abso- 
iutely rigid mounting that will permit 
the requisite close adjustment of the 
gears and will prevent movement tending 
| to destroy the accurate alignment, once 
secured. Obviously the bearings must 


be of a sturdy type capable of withstand- 


ing the necessarily heavy loads without 
excessive wear and adapted also to sup- 
the driving bevel pinion at a point 
For this 


bearings of sev- 


port 
as close as possible to the teeth. 
purpose ball and 
eral forms are employed with satisfactory 
Stresses other than those due to 
introducing uni- 
more points be- 


roller 


results. 
torque are 
versal joints at 
tween the tail-shaft of the gearset and the 
bevel pinion. The propeller shaft may be 
run through a tube forming a unit with 
the differential housing, in which case the 
shaft practically an extension of | 
the bevel pinion shaft, or it may be jointed 
at both ends, in which case the inclosing 
tube may be, and usually is, omitted. 


avoided by 


one or 


forms 


Worm drive is peculiarly interesting be- 

















O-DAY the Elec- 

tric Truck is used 

in 125 different 
lines of trade—in 41 of 
the 48 states. It has 
followed the sun around 
the world and the faith- 
ful, efficient Electric is 
doing yeoman service in 
Canada, Cuba, England, 
Germany, China, South 
Atrica, Brazil, Siam, 
Australia and the Phi- 
lippine Islands. 


From an engineering 
standpoint, it is con- 
ceded that the Electric 
is setting the pace in 




















Electric Trucks for Every Service 


simplicity of design and 
construction 
Electric Trucks are 
ting costs where hills are 
unknown as well as in 
such hilly centres as 
Pittsburgh, Cincinnati, 
Kansas City and San 
Francisco— efficiency. 


Send for this Book Today 


“The Story of the 
Electric Truck” 


The facts and figures that you 
want to know about the Electrie 
Truck are contained in this 
beautifully printed book of 32 
Cost 


economy. 
ut- 


pages—yours on request. 

of operation—actual photo- 
pels om of newest model Electric 
Trucks. Send for it today. 


Kindly address Dept. W. 
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cause it illustrates the fact that what | 
man wants man will usually get, if he | 
knows enough and tries hard enough. The | 


worm drive in use before the advent of | 
the automobile was crude, to say the least, 
| by comparison with the present type. It 
|; Was extremely quiet in operation, how- 
/ever, was compact and had the advantage 
lof giving a large ratio of reduction in a 
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one in color 


who do Things” 


By A. RUSSELL BOND 


Author of “Scientific American Boy,”’ “Scientific American Boy at 
School,” and ‘* Handy Man's Workshop and Laboratory.’ 


6x814—275 pages—101 illustrations, including 59 page piates 


A BOOK of engineering for boys, telling in a boy’s own way what every boy 


wants to know. It recounts the experience of two yout 
summer vacation seeing the engineering wonders of New Y ork. 


ung lads who spend a 
The boy with 


red blood in his veins will be thrilled by the numerous adventures, all based on 


fact, showing courage, presence of mind, loyalty to comrades and devotion to duty; at 
the same time he will learn how the big things of engineering are being done 


A 


dozen engineers, experts in their several lines, have read and revised the manuscript. — 
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G. V. Electric Trucks 


Give you 10 and more years life. 

Are clean, silent and odorless. 

Operate 297 days out of 300 (Average statistics). 

Show economy in tires, parts, replacements and general 
upkeep over a period of years. 

Promote the highest efficiency in systematic trucking, 
transfer work and light delivenes. 

Make possible undreamed of economies in real estate 
investment covered by stable and wagon yards, 














Design standardized since 1907. All parts of each model inter- 
changeable. Nearly 4000 in use—many ten years old. 

The ex-teamster and the simple electric are a saving over the com- 
plex motor vehicle and the expert chauffeur-machinist. 

The electric has economic law behind it and must dominate in its field. 
Show your business acumen by getting the nght machine for the night place. 

Six capacities: 750 lbs. to 5 tons. 

Send for Catalogue No. 101, and specifications regarding our new 
and exclusive refinements. 


GENERAL VEHICLE COMPANY, INC. 


General Office and Factory 
Long Island City, N. Y. 


New York Chicago Boston Philadelphia 
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YOUR OWN PARTICULAR TRANS- 
PORTATION PROBLEM IS BEING 
ANSWERED SOMEWHERE BY 
WHITE TRUCKS 
There are over 3500 White Trucks in daily ser- 
vice. They are being used in practically every line 
of business. Their owners can tell you of the 
economy, dependability and durable construction 
of White Trucks as well as we. There is some 
White owner already answering the very trans- 
ae | portation problem that is before you. 


Let us show you what others are doing, 
and what you can do, with White Trucks. 





THE WHITE COMPANY 





: 7 CLEVELAND 
Manufacturers of Gasoline Motor Cars, Trucks and Taxicabs 
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} as follows: 


| 


| 
| 
| 


| by the following railway 
| more and Ohio, Erie, New York and Har- 





| 7,000 freight cars arrive and depart daily. 
| The majority 


single step—all qualities that 


utmost importance in automobile engi 


neering. By dint of the 
modern methods the worm was brought to 
is not 


a state of efficiency that even now 


altogether credited in some cases, and it 


has been applied to the driving of ma- 
from 
While 


the worm commonly is designed for a live 
drive, 


chines of widely varying capacities 


the lightest to the heaviest, in fact 
bevel gear 


axle drive, as is the 


there are machines both in Europe and in 
in which the rear wheels are 
Shafts 


sides of the car to 


this country 
driven each by a separate worm. 
extend along the 


housings which inclose the worms, worm 
which are 
fitted 


rela 


gears and the wheel bearings, 


of unusually heavy -and accurately 


construction so as to maintain the 


tive positions of the worm and the worm 


gear As in the case of the bevel gear 


drive, it is of extreme importance that the 
worm and worm gear should be very rigid- 


ly supported so as to prevent relative 


movement—in fact, this is a point that is 


of greater moment in worm gearing than 


in any other form of power transmission, 


for the slightest inaccuracy of alignment 


necessarily resuits in an enormous in- 


crease of friction; and lubrication, copi- 


ous and unfailing, is absolutely essential 


to the worm, which operates wholly with 
a sliding action and depends upon accur- 
ucy and smoothness of finish of its sur- | 
faces and upon their separation by a film | 
of lubricant for its efficiency—assuming, 
of course, proper design in the first place. 
both overhung and 
that is, either abeve or 
The 
underhanging the worm is to insure lubri 


Worms are used in 
underhung forms 
usual reason for 


below the axle 


cation, and in overhanging the road clear- 


ance under the axle is increased. 

The least common final drive is that in 
which the rear wheels run on a dead axle 
and are driven by spur gearing, the wheels | 


carrying large gears, and pinions, mesh 





ing with the gears, being carried on the | 


ends of a countershaft which is mounted} 


close to the rear axle. Drive to the | 
bevel gears, as | 
. es P P A | 
in the case of side chain drive. It is usual |} 


countershaft is effected by 


to house the entire drive system, including 
the gears on the road wheels, for protec 
and for the furtherance of lubrica 
tion. toth 


are employed in this type of drive, though 


tion 
external 


internal and gears 


the internal spur is the most commonly 


used. By placing the countershaft directly 
over the axle and providing the ends with 
universal joints turning on the same axis 
as the steering knuckles, this drive can be 


employed for wheels that also are steer- 
ing wheels, and this has been successfully 
number of instances where it 


through the 


done in a 


has been desired to drive 


front or through all four wheels. 


| the forearm. 


The Motor Truck and the Freight 


Terminal 
interesting suggestions of Mr. 


T HE 
Robert L. Niles, 


ScIENTIFIC AMERICAN of 


published in the 
27th 


accom- 


September 


under the above heading, were 
panied by a tentative local solution of the 
problem. This solution, which was omitted 
at the time because of limits of space, is 

, 4 
presents its own 


Each city terminal 


problem, though solution follows general 
lines. 


In the city of New York an average of 


of such tonnage is handled 
systems: Balti- 
lem, Central of New Jersey, Long Island, 
New York, New Haven and Hartford, Del- 
aware, and Western, New 
York Central and Hudson River Railroad, 
and Pennsylvania Railroad. 

With the completion of the Hell Gate 
bridge, all will, or readily 


Lackawanna 


such roads 
might, be inter-connected, and with all but 
limitless area and trackage surrounded by 
cheap real estate, and close to the eastern 
ends of both the Williamsburg and 
Queensboro bridges. 

At the present time the freight trans- 
fers of the Baltimore and Ohio are at 
Cummunipaw or by lighter to various New 
York piers. 





are of the} 


application of | 


| 
That of the Central Railroad of New 
Jersey the same. 
That of the Erie at Jersey City or by 
similar transfer over water. 
That of the Delaware, Lackawanna and 
| Western at Hoboken or by water trans- 
fer to sundry piers. 
That of the Long 
Long Island City. 
That of the New York Central and Hud- 
son River Railroad at 
Thirtieth Street, St. John’s Park and vari- 


Island at Astoria or 


Sixty-sixth Street, 


ous piers on the North River. The Harlem 
Railroad at Port Morris and in connection 
with the New York Central. 

That of the New York, New Haven and 


Hartford Railroad at 13s8th Street, and by 


| float to various East River piers. 


That of the Pennsylvania at Jersey City, 
at Astoria, Long Island City, and by wa- 
ter transfer to various down town, North 
River piers. 

Each of such points of distribution is 
restricted in area and accessibility, cost- 
causes abso 


ly to maintain, and in many 


lutely impossible of expansion and _ ,in 


every case only extensible at enormous 
expense. 

In its infancy it is impossible to decide 
details of installation 


ment, but it can be seen that costly 


upon and equip 
mis- 
takes could hardly be made, that original 
equipment could hardly be valueless, that 
growth could be along the lines of experi- 
ence and added equipment such as actual 
indicated, 


acquired, and that 


discarding 
protit- 


operation without 
any previously 
able operation should follow even modest 
with the possibility of limit- 


less growth and, through experience thus 


beginnings 


| gained, lead to the installation of similar 


of distribution. 
The field of operation is limited only by 


systems in other centers 
the combined tonnage of the entire trans 
portation methods of the country, and the 
sum total of the congested terminals 


Are Men Better Typists Than 
Women? 
(Concluded from page 316.) 
Two of the 
buckets are made of aluminium and weigh 
1 gramme (15.4 grains) 
are of copper and weigh 10, 100 and 1,000 


with their disks, or weights. 


each; the others 
(about 1/8 ounce, 31/2 ounces 
The disks of each series 
are 10 in number and range from 1 to 10 
units in weight, the unit representing 1/10, 
1/100 or 1/1,000 the weight of the stand 
ard bucket. The blindfolded 
and seated in a comfortable position at a 
table. 
standard 


crammes 


> 


and 25 ounces). 


subject is 


The examiner gently suspends the 
bucket of 100 grammes weight 


from the secend joint of the subject's in- 


dex finger, where it is left hanging for 5 
seconds, and is thrice “hefted” by raising 


The 


replaced, 3 seconds 


standard is removed, 


and is later, by the 
other 100-gramme bucket, loaded with an 
additional weight of 9 grammes. The sub 
ject is asked which bucket is the heavier. 
The experiment is repeated, with progres- 
until the 
correctly. 


sively increasing overweights, 


question is always answered 
The limit of muscular sensibility is ex- 
pressed by the ratio of the added weight 
to the weight of the standard bucket. 
The essential feature of the d’Arsonval 
chronoscope (Fig. 4), employed in meas- 
uring the auditory 


clock with a single hand or pointer, which 


reaction time, is a 


makes one complete revolution in each 
second, in front of a dial divided into 
hundredths. A Foucault regulator (rot- 


ary fan or “fly”) assures constant speed 
for about ten minutes. An axis made in 
two parts, of which one is permanently 
the clock train, and car- 
ries a felted disk which can be caused to 
engage with a toothed disk on the other 


connected with 


part of the axis, transmits the movement 
to the pointer. Behind the toothed disk, 
which is made of soft iron, is an electro- 
which draws the toothed disk 
away from ‘the felted disk and keeps the 


magnet 


pointer motionless while the current is 
passing. When the circuit is broken the 


toothed disk, no longer attracted by the 
magnet, is pressed against the rotating 
felted disk by a spring and the pointer 
moves over the dial. 
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a THE 
AEROTHRUST 


for propelling 


ICE CRAFT, BOATS, and BICYCLES 


js an inexpensive, complete, and self-con- 
tained device that can be attached or detached 
in a moment, to propel any Bicycle, Boat, 
Canoe, Etc. Under favorable conditions 60 
miles an hour can be attained. Our scien- 
tifically-designed avia- 
tion propeller, of diam- 
eter smaller than beam 
of boat, and little 
larger than spread of 
bicycle handlebars, 
affords over 40 pounds 
thrust. Propeller slip 
so slight that wind is 
little greater than that 
due to speed of travel 
alo Specially-built aeroplane-type motor 
only 11 pounds—easily carried in a 








camp kit. 
Design originated by famous aviation experts 
This machine is guaranteed to be in every 


way as thoroughly practical as it is novel, 
and to be a means of quickly converting any 
bicycle into a speedy and efficient motorcy- 
with all complication and the transmis- 


€ le ° 

sion, and most of the weight, first cost, and 
operating expense, eliminated. 

Also suitable for propelling boats, ice racing machines 


is 
(built of a few boards and three skate runners), etc. 
is sold compiete, ready to 

The AEROTHRUST attach to boat or bicycle. 
Prices are extremely low—within the reach of everyone. 
Discounts to de alers oe ants wantec 

2s and particulars, including 
Write today }: gs tal is of $20,000.00 prizes offered for 
develo cycie’’—a field of aviation ex- 
yeriment i 1 * any fant American boy may be t 
irst to succe 


AEROTHRUST ENGINE COMPANY 
213 West Schiller Street Chicago, Ill. 

















TEXTILE MILL TRADE 


How To Reach It 


This is the title of a book we have 
just published. It will be sent any 
manufacturer or agent interested in 
selling machinery, equipment or sup- 


plies to textile mills 

It tells you how you can get some of 
the $250,000,000 spent annually by 
textile mills 

Ask for it on your letter-head and 
mention Scientific American. 

TEXTILE WORLD RECORD 
144 Congress St. Boston, Mass. 




















Firerroor GARAGES 
STEEL For Automobiles and Motorcycles 


$30 and Up 


Easy to put up. Portable. 
ll sizes. Pestal brings 

latest illustrated catalog. 

342-392 Eggleston Ave., Cincinnati, 0. 





The Edwards Mfg. Co., 





The Gyroscope 


The mysterious behavior of the gyroscope is 
a source of wonder te everyone. From a 
toy, the gyroscope is being developed into 
a device of great practical value. Its 
theory and its method of action are set 
forth up to the latest moment in Oo & Scien- 
tific American Supplement. The following 
numbers are of great interest and usefulness: 


Scientific American Supplement 1501 —Treats of the 
Mechanics of the Gyroscope. A clear explanation 
without mathematics. 

Scientific American Supplement 1 534—"*Little-known 
Properties of the Gyroscope” describes a peculiar 
action not generally observed, and dismisses the 
effect of this property upon the motions of the planets. 


Scientific American Supplement 1621 —The Gyrostat 
for Ships describes the construction and application 
of the principle to prevent rolling of vessels. 


Scientific American Supplement 1643—The Gyro- 
scope for Balancing Aeroplanes, takes up this 
interesting field, which the gyroscope alone seems 
capable of occupying. 

Scientific American Suppiement 1645 —The Theory 
of the Gyroscope, is an excellent article, treating the 
subject mathematically rather than pop 


Scientific American Supplement 1649—The Gyro- 
scope, is an article giving a full discussion of the 
instrument without mathematics, and language 
within the comprehension of all interested. 


Each number of the Supplement costs 10 
cents. A set of papers containing all the 
articles here mentioned will mailed for 
$0.60. Send for a copy of the 1910 Si 


ment Catalogue, free to + address. a 


from your ? 
MUNN & CO., Inc. 
New York N. Y. 


361 Broadway, 
a as 
LEARN SOMETHING DIFFERENT 


a *re’s an unusual opportunity in New York for 

you to learn a clean, money-making trade and 
profession; show window decorating, advertis- 
ing, show card writing, salesmanship; the best 
men in the business are the instructors; the plant 
is fully equipped with merchandise, show win- 
dows, etc.; the tuition is moderate; the time re- 
oe 4 but’ a few months, results are profitable 
rom the time you complete; the demand for 
graduates exceeds the supply. 

Jatalogs free on reques 


ECONOMIST TRAINING SCHOOL 


D 231-243 West 39th Street, New York City {bs 


rder 



































In measuring the auditory reaction- 
time with this chronoscope M. Lahy seats 
himself opposite the subject and holds in 
his hand an exciter (Fig. 5), which serves 
to produce a sound by striking a gong and 
at the same time opens the circuit of the 
electromagnet. 

The subject, with face averted and eyes 
bandaged, holds in his hand a little appa- 
ratus, by pressing which he closes the cir- 
cuit the instant he hears the sound. The 
reaction-time, or the interval between the 
emission and the perception of the sound, 
is measured by the space traversed by the 
pointer on the dial, which can be read 
to 1/100 or 1/200 second. 

In the final test the relative strength of 
the right and left hands is determined by 
means of the Régnier-Chéron dynamom- 
(Fig. 2). This instrument contains 
a spring which is compressed with the | 
hand, but the pain produced by the rigid- 
ity of the spring inhibits muscular effort. 

Moreover, the dynamometer takes no 
account of the very important factor of 
rapidity in muscular contraction. Hence, 
its indications are of doubtful value, but 
the results obtained by Lahy appear to 
prove that persons having hands of equal 
strength produce the best work on the 
typewriter. 

Let us now examine the psycho-physi- 
ological indications of excellence in the 
typewriting art, as they are given in the 
tables published in M. Lahy’s description 
of his experiments. One fact is apparent 
at glance. Although the results 
tained from men and women exhibit a| 
general similarity they are not identical | 
in detail. All good typists show the same 
marks of superiority, but the psycho- 
physiological differences between the men 
and the women make it necessary to study 
their performances separately, and then to 
compare the two series of results thus ob- 
tained. If the men and women are listed 
together, in the order of excellence in 
various respects, the highest places will 
occupied by men in some of the lists 
and by women in others. 

Good women typists usually exhibit a 
marked development of tactile and muscu- 
lar sensibility, and an excellent memory 
for letters and especially for concrete 
phrases. The right and left hands are 
nearly equal in strength and their atten- 
tion keen and well sustained. Their 
relative slowness of auditory reaction 
a theoretical defect, but the value of a 
typist depends rather upon a combination 
of good points than upon a great super- 
iority in one particular. 

Men exhibit greater uniformity than 
women, but the differences between good 
and typists are nevertheless well 
marked. In general, men surpass women 
in rapidity of auditory action and, conse- 
quently, in speed of work, but are in- 
ferior to women, perhaps, in power of 
sustained attention. 

These conclusions, however, are based 
upon too small a number of observations 
to allow them to be affirmed positively and 
with conviction. The results here given 
are merely indications which may be con- 
firmed or invalidated by future researches. 
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The Work of Aircraft in the 
French Maneuvers 
(Concluded from page 322.) 

teenth army corps, a colonial division, and 
a provisional brigade of cavalry, was com- 
manded by Gen. Pau, while the southern 
army was led by Gen. Chomer, who had 
under his orders the sixteenth and seven- 
teenth army corps and the sixth cavalry 


division. Altogether some 70,000 men 
were engaged in the comparatively flat 
country bordering the Garonne. Gen. 


Joffre’s headquarters were established at 
Castelsarrasin on the Garonne canal. The 
northern, or Blue, force under Gen. Pau 
had three escadrilles of aeroplanes sta- 
tioned at the aviation camp near Agen, 
comprising six Blériot monoplanes, six 
Henry Farman, and six Maurice Farman 
biplanes. The Red army’s aeroplanes, 
stationed at Toulouse, were six Voisin 
and six Bréguet biplanes and six Deper- 
dussin monoplanes. The fighting which 
took place was based on the following 
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La Ww. 


What if memory 


You see the extraordinary situation in which this woman 
finds her self 


tering mother-love, surrendering nothing, yet denied all, 
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Octobe: 25, 1918 
‘T} 99 Large Line 
idea: “Both armies have been engaged a STAR Attachments 
s ; : \ ieee 3 ‘ mae ae For Foot 
a the north bank of a amen the ent ATHES 
Southerners have been driven back and Suitable tor fine accurate work 


the Northerners compelled to halt to col 
lect and supply their forces. The South- 
having again 
seeks action, and the 
to the 
tions running southward from Toulouse.” 


been reinforced 
Northern 
communica- 


ern army 
force en- 
deavors cut enemy's 
The systems of march adopted by the two 
Pau sent for 
as a general ad 


behind whose protection his 


armies is of interest; Gen. 





ward his colonial division 
vanced guard, 
masses maneuvered in deep columns; Gen. 
Chomer, the other hand, adopted the 


German plan of marching his whole force 


on 


in parallel columns of equal strength, each 
* four columns in 

the South 
-Was nearly 
The 


on 


comprising a division, or 
all. The front thus covered by 
ern army—some thirty miles- 
double the frontage of the Northern. 
period of the maneuvers 
13th of September with 


first closed 
the evening of the 
a hard fighting, 


largely 


day’s which, however, 
to the numerical 
of the two forces, left the 
The object of the Northern 
army was to deliver a crushing blow upon 
the while it still 


by previous reverses, 


owing no doubt 


equality issue 
undecided. 
adversary was shaken 
and before reinforce 
ments could reach it from Cette and Tou 
louse. In the fighting which ensued Gen. | 
Pau successful left, but 
right was forced to retire. | 
On that date the Northern army, com: | 
manded by Gen. Pau, 
so far victorious that it had pressed back 
the but Gen. 
Chomer’s to escape 
evening of this 
left bank 
Auch, 
Southerners were in occupation 


was on his his | 


was declared to be| 


toward Toulouse, 
had 


On 


enemy 
force 


disaster. 


been able 
actual the 
day the Northern army held the 
of the Gimone as far as Aubiet and 
while the 
of the high ground between 
the The 14th 


or less a day of rest, 


the Gimone 


and Save. (Sunday) was 


more and there was 


not very much doing in the early part of 
the 15th, as operations were to take 
that night. At 5 P. M. the Northern force 


began to move forward, 


place 


the Gimone was 
crossed at several points, and the advance 


immediately in contact with 


the 


came almost 


the outposts of Southerners. These, 
than a screen in 
the 


who re- 


were no more 


and 


however, 


tended to conceal cover with 


drawal of Gen. Chomer’s troops, 


when pressed, to a strong 
on the The left 


portion of the Southern defense, 


tired, position 
weakest 
but the 
that it 
the defenders could 


This 


Save. was the 


was strong 
that 


a single 


whole generally so 


seemed unlikely 


be evicted in day’s fighting. 


proved to be the case; there was fighting 
throughout the 16th, and the maneuvers 


did not end until the following day. Gen. 


Chomer made the best defense possible be 


fore entering upon the inevitable retreat, 
and his attempt to cover this by attacking 
Gen. Pau's left was partially successful. 
In the of the the 
Northern commander made some interest- 
remarks respecting his 


course maneuvers 
ing and suggestive 
He addressed himself to the 
pilots and observers of all ranks, thanked 


aeroplanes. 


excellent service they had so 
great efforts, 


them for the 
far rendered, 
so as to ascertain the dispositions of the 


and demanded 


Southern army before dark. (It turned 
out that these dispositions were not ob- 
tainable, because the enemy waited till 
dark before moving important forces.) 


While praising the brilliant pe rformances | 
of the gallant airmen, 


of the material, which had worked 


and the excellence | 


throughout the maneuvers without an ac- 

cident, the Northern commander said that | 
a yet far more difficult task remained for 
the new arm in maintaining the “liaison” 

between neighboring army corps and divi- | 
and in keeping 
the commanding general informed of the 


the same army, 
progress and condition of his own troops. | 

The difficulty of inter-communic ation | 
between the various components of a field | 
force of large dimensions when engaged 
with an enemy in other than very 
country and the desirability of using air- 
craft for these purposes, as auxiliary to| 
other methods of conveying orders and in- 
formation, have been emphasized by the 
French maneuvers and confirmed by later 
army exercises in England. } 
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